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Self"Contained  Disconnect 
and  No  Extra  Space 


IK  YOU  HAVE  A  CONTROL  P ROBLEM ...  CONSULT  MONITOR 


does  it  automatically 


i>!  onilor  Theriiiuloarl  Motor  Starters  have  been 
e<ji  ipped  with  a  new  type  eontaetor  in  which  a  dis¬ 
co-  H-et  switch  is  iin-orporated  in  the  same  space  and 
wil  o)iit  any  sacrifice  or  coinproinise. 

lie  disconnect  is  hnilt  rijiht  into  the  arc  shields 
ail  is  op(‘rate<l  hy  a  lever  from  ontsidt*  the  ho\.  It  is 
a  I  ple-hreak  switch  with  all  contacts  arc-shielded. 


This  starter  furnishes  acrof'S-the-line  starting  with 
overload  and  low-volta{ie  protectirni  plus  a  disconnect 
switch.  Never  before  have  so  nianv  facilities  been  pro¬ 
vided  in  so  little  space,  and  all  this  w  ithoul  sacrifice 
in  the  size  of  any  working  part. 

M  O  .\  I  T  ()  K  CO  N  T  R  O  1.  L  K  K  C  O  M  PA  N  Y 
Cay.  Loiiibanl  anti  Fmterick.  Strecir.,  Raitiiiiore,  M<t. 

B  K  A  y  C  H  OFFICES  I  P  R  I  C  I  P  A  E  CITIES 


NEW  ECONOMIEJ; 


★  FEATURES  OF  WESTON 
MINIATURE  CONTROL  UNITS 

1.  Reduced  initial  cost — no  awkward  or  costly  panel. 

2.  Reduced  operating  cost — one  attendant  can  handle 
Five  times  as  many  circuits. 

3.  Closer  supervision — control  oF  Five  times  as  many 
circuits  in  the  same  panel  length. 

4.  Reduced  ^'human  error'' —  operator  closer  to  instru¬ 
ments  and  control  switches. 

5.  Quicker  operation — more  compact  centralization  oF 
control. 

6.  Saves  space — 80%  less  space  needed. 

7.  Ease  and  speed  oF  installation  —  units  shipped  com¬ 
pletely  wired  ready  to  connect  to  external  circuits — 
additional  units  simply  bolted  on. 

8.  Flexibility  oF  arrangement — all  parts  interchangeable 
and  standardized  as  to  size. 

9.  Practical  Freedom  From  maintenance  —  Weston’s 
inimitable,  sturdy,  precise  construction. 

10.  Ease  oF  repair  when  damaged  by  unusually  severe  serv¬ 
ice  complete  movement  assembly  easily  removed. 

11.  Ea  se  oF  inspection — all  instrument  and  instrument 
transFormer  connections  accessible  at  Front  oF  board. 


WESTON 


WESTON 

MINIATURE 
CONTROL  UNITS 


ln»«tullalioii,  o|M‘raliii"  an<l  iiis|M‘C‘tioii 
costs  arc  all  cut  to  a  new  staiulani  <»(' 
economv  bv  Weston  Miniature  (ion- 
trol  L  nits.  Resides,  tliev  inert'ase 
eieney  l»v  still  fiirtlier  reducing  the  ri«k 
of  ^^linnian  errtn’*’'  bv  station  attiMidaiits. 

W  eston  Miniature  (^oiitrid  I  nils, 
tbeinselv(‘.s,  form  tlie  iiistriiuient  panel. 
Built  like  a  skyserapm* — mounted  on  u 
rugged,  spot-welded  an^le-iron  frame 
— they  save  space,  time  and  labor,  and 
for  tli<‘  first  time  (dimiiiate  panel  costs. 

W  itb  cat'll  unit  tmlv  fi\t‘  inches  %vi<le, 
an  etpial  niimbt'r  <if  circuits  is  coii- 
trolb'd  Mitliin  one-fifib  of  the  usual 
space.  One  attt'iidant  has  five  times  as 
iiianv  instruments  and  control  sw  itches 
within  arm's  length,  ('loser  supervision 
anti  tpiicker  operatitm. 

Inspectitm  takes  less  time  and  wtirk 
with  these  new'  Units.  It  is  safe,  easy, 
etmvenient.  Instrument  anti  instriimt'iit 
transformer  ctmneetitms  are  aeeessihit* 
at  the  frtmt  t»f  the  Units.  Instrument 
calibrations  art*  cheeked  frtmi  the  frtuit 
of  the  boarti  w  ithtnit  reniovinji  connee- 
titms  at  the  back. 

I'liis  ctmibi nation  of  t'ctmtnnv  anti 
efficiency  reflects  the  W'csttm  experi- 
t*nce  of  many  years  w  ith  central  stalitni 
problems,  anti  ativances  switt'libtiartl 
constrnctitm  tt>  an  entirt‘lv  nt‘w  phase 
tif  mtmey-savin^  simplicity. 


jf  Hirt:  urn  not )h let  n  n 
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OKOLAST 


(a  tree  wire  armored  with  brake  linins) 


BOTH  ARE  BRAKE-LINING 
BUILT  TO  RESIST  WEAR 


Okolast  is  a  tree  wire  which  will  stand  the 
wear  and  tear  in  trees.  It  is  an  armored  tree 
wire  designed  for  all  conditions  of  service. 

Okolast  tree  wire  has  a  unique,  simple  con¬ 
struction  which  appeals  to  the  practical 
man. 

ly  3  materials  besides  the 


—  OKONITE 
INSULATION 


1  here 
ductor 

(1) The  tough,  specially  saturated  seine  twine  will 

outwear  any  weatherproof  or  other  kind  of 
braid  used  as  a  covering. 

(2)  The  brake  lining  type  of  armor  tape  will  be 

found  by  test  to  be  the  best  for  resisting 
abrasion. 

(3) The  in  imitable  Okonite  rubber  insulation 

means  a  permanently  durable,  safe  insula¬ 
tion. 

Samples  and  prices  of  Okolast  Tree  Wire  will 
gladly  be  furnished  upon  request. 


con 


- BRAKE 

lining  armor 


< - -WOVEN 

SEINE-TWINE  COVERING 


THE  OKONITE  COMPANY 

Pounded  1878 


THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 


Factories:  Passaic,  N.  J.  Paterson,  N.  J. 
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We  are  now  emergins  from  what 
perhaps  is  the  most  far-reaching  of 
the  cyclic  economic  disturbances 
that  have  occurred  during  my  forty- 
odd  years  of  active  service  in  the 
electrical  industry.  Far  from  being 
downcast,  I  have  supreme  confi¬ 
dence  that  we  are  at  the  beginning 
of  a  new  era  even  more  significant 
in  its  possible  advances  than  any 
that  has  gone  before. 

C.  E.  SKINNER, 

President 

American  Institute  of 
Electrical  Engineers. 


'O^est  Virginia  hydro  law  held  invalid 


— Court  rules  on  Cheat  River, 
holding  the  water-power  act  of 
1929  to  be  unconstitutional  since 
Legislature  cannot  commit  legis¬ 
lative  powers  to  the  judiciary. 
New  River  projects  also  involved 
in  this  decision — p.  310. 


— Switch  failures  on  networks 
are  controllable,  concludes  a  met¬ 
ropolitan  engineer  whose  experi¬ 
ence  shows  balancing  transform¬ 
ers  to  be.  helpful.  Close  voltage 
regulation  obtained.  Nine  years’ 
operation  reported — p.  335. 


Beauh  arnois  row  nears  action  stage 


— Power  development  to  go  on 
in  spite  of  the  Dominion’s  great¬ 
est  scandal.  Government  plans  to 
demand  that  promoters  resecure 
consent  for  Beauharnois  project, 
though — p.  312. 


— Electrification  of  laundries 
continues  with  new  developments 
in  equipment  and  control  offering 
many  advantages  to  proprietors. 
Control  problems  still  dominate. 
Economies  improve — p.  338. 


Savings  lie  in  interchange  contracts 


—Flexible  w’iring  plan  devised 
to  meet  needs  of  many  types  of 
small  tenants  in  new  office  build¬ 
ing,  Adequacy  and  easy  changes 
to  meet  rental  area  fluctuations 
w  ithout  much  cutting  or  patching 
was  ideal — p.  330. 


—Chicago  saves  on  interchange 
by  revision  of  energy  charges 
which  permits  better  utilization  of 
most  efficient  plants.  Bases  for 
treatment  of  operating  costs  im¬ 
portant,  as  is  co-operative  good 
will — p.  321 . 


— 1,000-kv.  and  3,000-kv.  tests 
of  heavy-duty  equipment  are 
closely  controlled  and  accurately 
measured  in  new  laboratory. 
Heretofore  unprecedented  accu¬ 
racy  results  from  improved  appa¬ 
ratus  and  arrangements — p.  324. 


Roosevelt  reminds  Hoover  of  New  York’s  St.  Lawrence  interest 


August  1,  page  183),  the  Kansas  Public 
Service  Commission  has  asked  an 
/  opinion  from  the  State  Supreme  Court 
as  to  the  constitutionality  of  the  law. 

Blocking  Large  Hydro  Projects  ▼ 


West  Virginia  Hydro  Law  Found  Invalid 


Holding  the  water-power  act  of 
1929  unconstitutional,  the  Supreme 
Court  of  West  Virginia  on  August  12 
dismissed  the  suit  of  the  West  Virginia 
l*ower  &  Transmission  Company  to 
confirm  its  right  to  develop  hydro-elec¬ 
tric  power  on  the  Cheat  River  water¬ 
shed.  The  decision  was  unanimous. 
'J'he  syllabus  of  the  opinion,  concurred 
in  by  the  five  judges,  held  that  “the 
Legislature  cannot  commit  powers  which 
are  primarily  legislative  to  the  judi¬ 
ciary.” 

The  West  Virginia  Power  &  Trans¬ 
mission  Company,  a  subsidiary  of  the 
W’est  Penn  system,  had,  as  before  re¬ 
ported.  sought  to  construct  thirteen 
projects  on  the  Cheat  River  and  its 
tributaries,  the  first  four  of  which  were 
estimated  to  cost  $77,000,000,  and  its 
application  had  been  granted  in  part  by 
the  Public  Service  Commission.  The 
commission,  with  Governor  Conley  sit¬ 
ting  as  a  member,  had  given  the  West 
Penn  subsidiary  a  license  for  eight  proj¬ 
ects  on  the  Cheat  and  Blackwater 
Rivers,  but  that  decision  was  reversed 
and  the  case  remanded  to  the  commis¬ 
sion  by  the  Kanawha  County  Circuit 
Court  on  the  ground  that  the  evidence 
failed  to  show  that  advantages  tt)  the 
state  as  a  whole  outweighed  the  disad¬ 
vantages.  I'he  court,  however,  upheld 
the  constitutionality  of  the  water-power 


an  estimated  cost  of  $23,000,000,  has 
been  pending  for  some  months  before 
the  commission,  but  decision  had  been 
deferred  pending  disposition  of  the 
Cheat  River  case  in  the  courts, 

T 

Merchandisins  Situation  in 
Kansas  Still  Unsettled 

Although,  for  some  reason  not  clear, 
an  absence  of  newspaper  publicity  seems 
to  have  characterized  the  decision,  it  is 
learned  from  a  Kansas  correspondent 
that  the  efforts  of  the  City  Service  Com¬ 
pany  to  circumvent  the  law  in  that  state 
prohibiting  utility  companies  from  sell¬ 
ing  appliances  resulted  in  the  granting 
on  August  4  by  a  Topeka  court  of  a 
temporary  injunction  permitting  the 
complainant  to  continue  to  sell  appli¬ 
ances  pending  final  determination. 

The  state  failed  to  appear,  as  cited,  on 
August  10  to  show  cause  why  the  in¬ 
junction  should  not  be  made  permanent, 
and  the  hearing  was  continued  to  this 
week.  The  court  has  now  granted  the 
company  until  September  15  to  file  briefs 
in  answer  to  briefs  just  filed  by  the 
state,  but  it  is  announced  that  there 
will  be  no  decision  before  October.  As 
before  announced  (  Ei.ectrical  W'ori.d, 

V 


Gifford  to  Head  National 
Council  on  Unemployment 

Presidential  appointment  of  Walter 
S.  Gifford,  president  American  'I'cle- 
phone  &  Telegraph  Company  and  long 
a  prominent  figure  in  the  communica¬ 
tion  branch  of  electrical  engineering  and 
manufacturing,  to  head  a  nation-wide 
organization  to  deal  with  the  employ¬ 
ment  situation  was  announced  on  Wed¬ 
nesday.  Mr.  Gifford,  the  President  .said, 
will  “set  up  and  direct  such  organiza¬ 
tion  as  may  be  desirable,  with  head¬ 
quarters  in  Washington,  to  co-operate 
with  the  public  authorities  and  to 
mobilize  the  national,  state  and  local 
agencies  of  every  kind  which  will  have 
charge  of  the  activities  arising  out  of 
unemployment  in  various  parts  of  the 
nation  this  winter.” 

Mr.  Gifford,  who  during  the  war  was 
director  of  the  United  States  Council 
of  National  Defense,  in  announcing  hi> 
acceptance  of  the  responsibility,  said: 
“It  is  already  clear  that,  regardless  of 
improvement  in  conditions,  there  will 
be  need  this  winter  for  sustained  and 
strengthened  community  and  industrial 
action  in  many  parts  of  the  country.  In 
some  sections  the  load  will  be  lighter, 
but  in  many  parts  it  may  be  even 

^  T 


act.  The  power  company  appealed  to 
the  State  Supreme  Court. 


DIABLO  DAM  OVERFLOWS  AFTER  SUMMER  RAINS 


The  Supreme  Court  holds  that  the  act 
violated  Article  5  of  the  state  constitu¬ 
tion  providing  for  separation  of  jiowers 
of  the  legislative,  executive  and  judicial 
branches  of  the  government  both  by 
conferring  legislative  functions  upon  the 
Circuit  Court  of  Kanawha  County  and 
by  making  the  Governor  a  member  of 
the  commission  in  water-power  cases. 
The  first  of  these  two  findings  is  based 
upon  a  section  of  the  act  providing  for 
an  appeal  as  a  matter  of  right  by  any 
party  of  interest  from  the  commission  to 
the  court. 

The  Supreme  Court  refused  to  find 
that,  since  this  provision  was  not  neces¬ 
sary  to  the  validity  of  the  act,  the  act 
could  be  affirmed  with  the  provision 
eliminated.  W  est  Virginia  is  left,  there¬ 
fore,  once  more  without  a  water-power 
law’  or  a  commission  authorized  to 
grant  licenses  for  hydro-electric  de¬ 
velopment. 

An  application  by  the  W^est  Virginia 
Power  Company,  a  subsidiary  of  the 
.Xppalachian  Electric  Power  Company, 
for  a  license  for  two  hvdro-electric  de¬ 


— Wide  World  Photos;  ©  Tinker  Photos  Co. 

Xo  signs  of  drought  could  he  seen  at  Seattle’s  new  Skagit  River  plant 


velopments  along  New’  River,  in  Sum-  after  recent  Northwest  rains  filled  the  reservoir  to  the  brim — and 

mers,  Mercer  and  Monroe  Counties,  at  then  some. 
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SWEDISH  INDUSTRY  GRASPS  THE  ADVANTAGES  OF  FLOODLIGHTING 


After  dark  sixteen  2,00U--a’att  and  eleven  1,000-watt  floodlamps  make  the  Saltsjogvarn,  one  of  the  largest 
factories  in  Stockholm,  an  ornament  instead  of  a  somber  mass. 


greater.  It  is  my  belief  that,  whatever 
these  burdens  may  prove  to  be,  they 
will  be  whole-heartedly  met.  .  I  shall 
try  to  be  of  assistance  to  that  end.” 

V 

Member  of  Shoals  Board, 
Opposing  Plan,  Resigns 

William  A.  Caldwell  of  Jackson, 
Tenn.,  has  resigned  his  position  on  the 
.Muscle  Shoals  Commission,  according 
to  announcement  by  Governor  Henry 
Horton  of  that  state. 

In  submitting  his  resignation  to  the 
Governor  Mr.  Caldwell  said  that  he  was 
poorly  informed  on  the  perple.xities  of 
the  situation  but  unwilling  to  subscribe 
to  a  "preconceived  plan  to  devote  the 
property  primarily  to  the  production  of 
fertilizer.”  He  questioned  the  capacity 
of  the  plant  to  compet  with  modernly 
e(]uipped  plants  and  objected  to  the 
absence  of  any  consideration  of  the  pos¬ 
sibility  of  devoting  it  to  quantity  pro¬ 
duction  of  electric  power  for  small  users. 

T 

P.G.&E.  Offers  $5  Fee, 
State  Demands  $40,000 

.\ssERTiXG  THAT  a  sectioii  of  the  Cali¬ 
fornia  Political  Code  under  which  in¬ 
corporation  fees  are  graduated  accord¬ 
ing  to  capitalization  is  unconstitutional, 
the  Pacific  Gas  &  Electric  Company, 
.''an  Francisco,  has  filed  suit  in  the  State 
.'Supreme  Court  asking  for  a  writ  of 
mandate.  The  company  seeks  to  com¬ 
pel  Frank  C.  Jordan.  Secretary  of  State, 
to  accept  and  file  a  certificate  extending 
the  company’s  corporate  existence  to 
April  10,  1981,  for  a  fee  of  $5. 


T  V  T 

The  power  company  states  that  it  was 
incorporated  in  1W5  for  a  period  of  50 
years.  Last  April  the  directors  were 
authorized  to  extend  the  incorporation 
period  to  1981.  Upon  presenting  the 
papers  for  filing  and  offering  $5  in  pay¬ 
ment,  the  Secretary  of  State  refused  to 
accept  either  the  papers  or  the  fee, 
claiming  under  the  code  a  payment  of 
$40,000,  based  on  a  rate  of  $100  for 
each  million  dollars  of  the  $400,000,000 
capitalization.  The  company  in  its  peti¬ 
tion  sets  forth  that  the  code  section  in 
question  is  unconstitutional  in  that  it 
in  reality  imposes  an  excise  tax, 

T 

Rural  Service  Advances  in 
Michigan  and  Oklahoma 

Resi’lts  of  a  survey  by  counties  of 
Michigan  farms  having  electric  light 
and  power  service  recently  completed 
by  the  statistical  research  department 
of  the  National  Electric  Light  Associa¬ 
tion  are  announced  by  the  Utilities  In¬ 
formation  Bureau  of  Michigan.  The 
survey,  based  upon  United  States  census 
data  and  reports  from  Michigan  utili¬ 
ties,  shows  that  on  August  31,  1930, 
Michigan  had  27,677  farms  with  electric 
service  out  of  a  total  of  169,915  farms 
in  the  state.  Seventy-eight  counties 
out  of  a  total  of  83  reported  electrified 
farms,  and  only  five  reported  none. 

Much  information  relative  to  the 
progress  of  farm  electrification  was 
l)rought  forth  in  a  meeting  of  the 
Oklahoma  Committee  on  the  Relation 
of  Electricity  to  Agriculture  at  the 
Oklahoma  A.  &  M.  College,  Stillwater, 
recently.  Farmers  who  are  using  elec¬ 
tricity  participated  in  the  discussions. 
Earl  R.  Miller,  rural  electrification  re¬ 
search  assistant,  listed  23  test  farms  and 


the  equipment  on  each.  Most  of  the 
farmers  are  co-operating  with  the  com¬ 
mittee  and  the  college  in  keeping  daily 
records  on  the  amount  of  electricity 
used  by  each  class  of  etjuipment. 

Dr.  E.  A.  White  of  Chicago,  chair¬ 
man  of  the-  national  committee,  advised 
an  investigation  of  the  application  of 
irrigation  to  agriculture  and  said  that 
Oklahoma  offered  an  opportunity  for 
use  of  electricity  in  refrigeration. 

The  Oklahoma  Gas  &  Electric  Com¬ 
pany,  the  Southwestern  Light  &  Power 
Company,  the  Oklahoma  Power  & 
Water  Company  and  the  Public  Service 
Company  of  Oklahoma  are  all  partici¬ 
pating  in  the  committee’s  test. 

Figures  for  Oklahoma  for  December 
31,  1930,  showed  4,192  electrified  farms 
compared  to  3,303  on  December  31, 
1929,  an  increase  of  26.9  per  cent,  but 
only  2.1  per  cent  of  Oklahoma  farms 
were  electrified  on  the  former  date. 

V 

Cuts  Return  to  5  per  Cent 
to  Offset  Past  Profits 

May  a  state  regulatory  body  cut  the 
rates  of  a  utility  below  the  figures 
necessary  for  a  fair  return  on  invest¬ 
ment  in  order  to  compensate  consumers 
for  e.xcessive  rates  permitted  by  the 
same  commission  in  the  past  ?  This 
(luestion — probably  new  in  utility 
regulations — appears  to  have  been  raised 
by  the  action  of  the  Connecticut  Public 
Utilities  Commission  in  ordering  the 
Clinton  Electric  Light  &  Power  Com¬ 
pany,  serving  the  towns  of  Clinton  and 
Madison,  to  adopt  a  schedule  that  on 
the  commission's  valuation  will  bring 
the  company  a  return  of  only  5  per  cent. 

The  company  in  question  has  been 
enjoying  a  rate  of  20  cents  per  kilowatt- 
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hour  for  the  first  50  kw-hr.  a  month, 
the  schedule  being  scaled  down  to 
cents  for  consumption  in  excess  of  2,000 
kw.-hr.,  all  subject  to  a  prompt-pay¬ 
ment  discount  of  25  per  cent.  In  addi¬ 
tion  there  have  been  special  lower  tariffs 
for  energy  consumed  for  other  purposes 
than  house  lighting.  Asserting  that  the 
company’s  rate  of  dividend  since  1922 
has  ranged  from  10  to  30  per  cent  and 
that  its  depreciation  reserve  is  “greatly 
excessive,”  the  commission  has  pre¬ 
scribed  alternative  tariffs  calculated  to 
bring  5  per  cent  on  a  valuation  made 
some  years  ago.  The  case  is  likely  to 
find  its  way  into  the  courts. 

T 

No  St.  Lawrence  Treaty 
Yet  Under  Nesotiation 

No  NEGOTIATIONS  are  now  in  progress 
between  the  United  States  and  Canada 
relative  to  the  St.  Lawrence  waterway 
project,  according  to  William  R.  Castle, 
Jr.,  acting  Secretary  of  State.  Mr. 
Castle’s  statement  was  contained  in  a 
letter  written  by  him  to  Governor 
Roosevelt  of  New  York  in  reply  to  one 
from  Governor  Roosevelt  to  President 
Hoover  regarding  the  present  political 
status  of  the  proposed  waterway  and 
power  plant.  To  his  denial  of  negotia¬ 
tions  ^ir.  Castle  added:  "It  is  obvious 
that  when  the  time  comes  the  interest 
of  New  York  State  will  not  be  neg¬ 
lected." 

While  doubtless  technically  correct. 
.Mr.  Castle's  statement  is  held  in  some 
(juarters  to  be  evasive  since  it  is  a 
matter  of  record  that  there  have  been 
interchanges  between  the  United  States 
and  Canada  on  the  St.  Lawrence  matter. 
Ilis  letter  to  Mr.  Roosevelt  was  in¬ 
formal  in  nature,  and  the  Governor, 
after  its  receipt,  made  public  his  own 
letter  of  inquiry  to  the  President,  sent 
on  August  11.  Through  some  blunder 
the  receipt  of  the  New  S'ork  Executive's 
missive  at  the  White  House  had  been 
denied  to  newspaper  men  previous  to 
Mr.  Castle’s  reply. 

T 

Iowa  Municipal  Plants 
Go  to  Private  Control 

Municipally  owned  electric  light 
plants  at  Emmetsburg  and  Clarion, 
Iowa,  around  which  much  controversy 
and  litigation  have  gone  on  for  three 
years  or  more,  were  acquired  last 
week  by  the  Iowa  Public  Service  Com¬ 
pany  of  Siou.x  City.  This  ends  a  fight 
launched  by  H.  A.  Corey  of  Des  Moines 
against  private  ownership. 

The  Corey  plan  was  to  turn  the  plants 
over  to  the  municipalities  when  earn¬ 
ings  had  retired  their  bonded  indebted¬ 


ness  and  paid  the  promoter  a  small  per¬ 
centage.  The  plant  at  Emmetsburg, 
erected  at  a  cost  of  $147,000,  upon 
which  a  mortgage  for  $120,000  was 
held  by  a  Des  Moines  bank,  had  been 
operated  the  past  few  months  for  the 
benefit  and  protection  of  the  mortgage 
holders,  and  the  Clarion  plant,  bonded 
for  $ir^,000,  had  retired  only  $5,000  of 
bonds  since  its  opening  20  months  ago. 


T 

WHERE  CALIFORNIA  AND 
NEVADA  MEET— 1931 


Intense  heat  and  vibrations 

are  responsible  for  this  nnnsiial 
enlarged  photograph  (taken  zeith  a 
teleseopic  lens)  of  part  of  the 
Hoover  Dam  transmission  line 
built  by  the  Souther  n  Sierras 
Pozver  Company.  The  toxvers  arc 
750  ft.  apart,  and  those  in  sight 
eoz'cr  6  miles. 

▼ 

Marietta  Defeats  Munic¬ 
ipal  Owership  by  882 

.Municipal  ownership  of  the  electric 
light  j)lant  was  defeated  at  Marietta, 
Ohio,  in  the  August  primary.  Nearly 
4,800  votes  were  cast,  and  victory  rested 
with  the  opponents  by  882  votes. 

The  contest  was  bitterly  fought,  and 
challengers  were  present  in  every  pre¬ 
cinct  of  the  city  on  behalf  of  continued 
private  ownership.  An  extensive  ad¬ 
vertising  campaign  was  carried  on  until 
the  last  minute  by  a  fact-finding  com¬ 
mittee,  which  fought  a  city-owned  plant. 
Bitterness  was  injected  into  the  cam¬ 
paign  by  the  importation  of  outside 
speakers.  Those  opposing  the  plant 
brought  Howell  Wright,  former  direc¬ 
tor  of  public  service  at  Cleveland,  who 
urged  defeat  of  the  proposal. 

Mayor  E'.  A.  Steadman,  against  mu¬ 
nicipal  ownership,  was  renominated  by 


the  Republicans.  Proponents  of  the 
municipal  plant  indicated  that  they  would 
bring  the  subject  up  again. 

T 

Beaufiarnois  Controversy 
Still  Active  in  Canada 

How  THE  Canadian  government  planM 
to  proceed  with  further  reference  to  tiu- 
Beaufiarnois  Power  Corporation  and 
those  financially  fo.stering  the  project  i> 
fairly  indicated  in  political  circles  at 
Ottawa.  In  effect,  it  appears,  the  com¬ 
pany  will  have  to  start  all  over  again 
in  the  process  of  securing  the  consent 
of  the  government  and  otherwise  com¬ 
plying  with  the  legislation  passed  at 
the  end  of  the  session  following  the 
parliamentary  inquiry.  The  intention  of 
the  government  is  to  exact  a  new 
Jigreement  covering  the  whole  matter. 

The  company,  it  is  further  stated, 
will  be  expected  for  the  purpose  of 
navigation  to  hand  over  the  government 
in  fee  simple  the  lands  and  appurte¬ 
nances  required  for  such  purposes. 
Under  the  old  order-in-council  the 
government  at  any  time  was  entitled  to 
the  free  use  and  utilization  of  the  canal 
for  navigation,  but  ownership  was 
vested  in  the  company.  Now.  in  respect 
to  navigation,  the  government  plans  to 
he  the  owner  and  the  company  the  user, 
conditions  thus  being  reversed. 

While  it  is  intimated  that  the  banks 
:ire  prepared  to  carry  on  the  financing 
of  the  works  until  October,  there  ha' 
been  no  further  news  regarding  a 
change  in  management,  as  recommended 
in  the  report  of  the  special  parliamen¬ 
tary  committee. 

Rolicies  of  the  Ontario  Hydro  are 
strongly  criticised  by  political  leaders 
and  others,  and  a  determined  effort  i' 
being  made  by  some  of  these  critics  to 
bring  about  an  investigation  into  recent 
Hydro  contracts  and  the  provincial 
commission’s  dealings  with  the  Beau- 
harnois  Power  Corporation.  In  de¬ 
manding  such  an  inquiry  in  a  statement 
issued  in  Toronto  recently,  W.  E.  N. 
.'Sinclair,  leader  of  the  Opposition  in 
the  Ontario  Legislature,  asserted  that 
the  Beauharnois  episode  showed  that  the 
government  had  departed  entirely  from 
the  basic  principle  of  the  Hydro — power 
at  cost.  The  commission  was  buying 
power  at  cost  established  by  private 
enterprise. 

T 

Merchandising  Inc  luded 
In  South  Carolina  Quiz 

In  sending  out  a  general  questionnaire 
to  all  light  and  power  companies  in 
South  Carolina,  the  investigating  com¬ 
mittee  set  up  in  that  state  by  this  year's 
Legislature  has  included  merchandising 
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of  appliances  as  a  topic  of  iiKiuiry.  The 
information  thus  sought  will  he  in  addi¬ 
tion  to  data  on  cost  and  production  of 
hydro,  steam  and  internal-combustion 
plants;  distribution  and  transmission 
system  cost,  franchises,  load,  rates,  rev¬ 
enue,  special  contracts,  energy  bought 
and  sold  and  other  matters. 

A  letter  has  been  sent  to  all  light  and 
power  companies  in  the  state  which  sell 
appliances  asking  information  as  to 
whether  the  merchandising  business  is 
segregated  and  as  to  classified  receipts 
from  merchandising  for  six  years  past, 
expenses  incurred  (cost  of  merchandise, 
rentals,  selling,  installing,  servicing, 
etc.),  and  other  points.  ‘‘Do  you  be¬ 
lieve,”  the  committee  asks,  “that  the 
present  system  of  merchandising  elec¬ 
trical  appliances  and  equipment  is  pro¬ 
ductive  of  the  best  results  from  the 
standpoint  of  increasing  the  electrical 
load  on  your  system  ?” 


T 


Chairmen  for  1931-32 
A.I.E.E.  Committees 

.\t  the  .Kucl'st  meeting  of  the  board 
of  directors  of  the  American  Institute 
of  Electrical  Engineers  President 
.^kinner  announced  the  committee  ap¬ 
pointments  for  the  administrative  year 
heginning  August  1,  19v31.  The  chair¬ 
men  are  as  follows : 

GEXERAl..  COMMITTEES 
Hoard  of  Examiners — H.  Goodwin,  .Ir. 
Finance — C.  E.  Stephens. 

Publication — E.  B.  Meyer. 

-Meetings  and  Paper.s — W.  H.  Harrison. 
Sections — Everett  S.  Lee. 

Membership — R.  L.  Kirk. 

I.aw — VV.  S.  Gorsuch. 

<'o-ordination  of  Institute  Activities- - 
II.  P.  Charlesworth. 

Student  Branche.s — W.  TI.  Timhie. 
Headquarter.s — R.  H.  Tapscott. 

Public  Policy — B.  Gherardi. 

Standard.s — A.  M.  MacCutcheon. 

Edison  Medal — D.  C.  .Jackson. 

La  mine  Medal — C.  Chesney. 

Fode  of  Principles  of  Profe.ssioiial  Con¬ 
duct — R.  P.  Schuchardt. 

Award  of  Institute  Prizes — W.  H.  Har¬ 
rison. 

Safety  Code.s — J.  C.  Forsyth. 

Columbia  University  Scholarships — W.  I. 
Slichter. 

Legislation  Affecting  the  Engineering 
Profession — H.  A.  Kidder. 

Fconomic  Status  of  the  Engineer — C.  (». 
Hickelhaupt. 

Advisory  Committee  to  the  Museum  of 
Science  and  Industry  in  the  City  of  New 
York — John  P.  Jackson. 

TECHNICAL  COMMITTEES 
Automatic  Stations — D.  W.  Taylor. 
Communication — H.  S.  Osborne. 

Education — R.  E.  Doherty. 

Electrical  Machinery — P.  I.,.  Alger. 
Electric  Welding — I’.  P.  Alexaiuler. 
Electrophysics — V.  Bush. 

General  I'ower  Applications  —  C.  W. 
Brake. 

Instruments  and  Measurements  —  E.  J. 
Uutan. 

Applications  to  Iron  and  Steel  Produc¬ 
tion — A.  C.  Cummins. 

Prodiu-tion  and  Application  of  Light — 
W  T.  Blackwell. 

-Applications  to  Marine  Work  —  R.  A. 
Heekinan. 

•Applications  to  Mining  Work — D.  E.  Ren- 
shaw. 

Power  Generation — J.  R.  Baker. 

Power  Transmi.ssion  and  Distribution— 
I’-  11.  Chase. 

Protective  Devices  — Raymond  Bailey. 
IJesearch — L.  VV’.  Chubb. 

Transportation — E.  L.  Moreland. 


Couch  Tells  About  Plans 
for  NX^hite  River  Plants 

After  announclnc  that  the  Carpenter 
Dam  development,  the  Arkan.sas  Power 
&  Light  Company’s  initial  56,000-kw. 
hydro-electric  plant  on  the  Ouachita 
River,  will  go  into  service  about  Octo¬ 
ber  1,  Harvey  C.  Couch,  president  of 
that  company,  interviewed  recently  by  a 
representative  of  the  Executive's  Maga¬ 
zine,  went  on  to  relate  the  latest  plans 
of  his  company  for  the  development  of 
the  W'hite  River  in  that  state,  on  which 
river  an  initial  output  of  126,000  kw.  is 
now  contemplated. 

As  before  reported,  three  sites  within 
a  stretch  of  20  miles  have  been  made 
the  subject  of  applications  to  the  federal 
and  state  authorities.  These  are  Wild¬ 
cat  Shoals,  on  the  White  River,  6  miles 
above  Cotter ;  the  North  Fork  of  the 
White  River,  in  Baxter  County,  and 
the  Buffalo  River,  in  Marion  County. 

At  Wildcat  Shoals  a  dam  225  ft.  high 
and  slightly  less  than  a  half  mile  long 
is  planned.  Initially  it  will  be  only  125 
ft.  high,  permitting  the  generation  of 
67,000  hp.  When  the  dam  is  raised  to 
its  full  height  it  will  produce  four  times 
this  amount  of  power  and  create  a  lake 
approximately  100  miles  long  with  an 
area  of  nearly  60  sijuare  miles. 

The  North  Fork  dam  will  be  of  con¬ 
crete  and  steel,  175  ft.  high  and  of 
slightly  greater  length  than  the  Wildcat 
Shoals  dam.  The  reservoir  will  have 
an  area  of  44  .square  miles  and  will  be 
about  40  miles  long. 

The  Buffalo  River  dam  will  be  145  ft. 
high  and  about  the  same  length  as  the 
North  Fork  dam.  The  lake  will  have 
an  area  of  about  9  sijuare  miles  and  will 
be  about  53  miles  long.  'I'he  generating 

T  ' 

LIBERTY’S  OLD  LAMPS  G 


station,  which  will  have  a  capacity  of 
20,000  kw.,  will  be  built  at  the  end  of 
a  tunnel  3,400  ft.  long  driven  through 
the  solid  rock  of  Indian  Bend  Ridge. 
In  this  way  a  head  of  125  ft.  will  be  ob¬ 
tained. 

T 

Texas  Attorney-General 
Criticises  Utilities 

Attorney-General  James  V.  Allreu 
has  announced  his  intention  to  take 
court  action  and  other  measures  to 
bring  about  a  general  reduction  of 
public  utility  rates  in  Texas.  He  ex¬ 
pressed  the  belief  that  the.se  rates  should 
be  reduced  to  make  them  in  line  with 
the  reduced  prices  and  values  of  other 
commodities  and  services. 

“My  study  of  the  problem  has 
revealed  that  most  of  the  utilities  serv¬ 
ing  the  people  of  Texas  are  controlled 
by  individuals  and  corporations  outside 
the  state,”  Mr.  Allred  said.  “In  some 
in.stances  the  organizations  are  very 
complex.  If  any  of  these  combinations 
are  being  operated  in  violation  of  our 
anti-trust  laws,  it  is  my  purpose  to 
prosecute  them  vigorously.  The  task 
is  a  great  one  and  requires  concerted 
action  by  state  and  local  authorities. 

“The  gas  and  electric  service  com¬ 
panies  have  shown  no  disposition  up  to 
this  time  to  pass  on  to  the  consuming 
public  the  savings  they  should  be  able 
to  make  as  a  result  of  cheaper  ma¬ 
terials  and  supplies  and  lower  mainte¬ 
nance  aufl  operation  costs.  The  rates 
which  they  charge  are  based  upon 
property  values  which  were  established 
during  a  period  of  inflation  and  great 
prosperity.  It  seems  unfair  and  unjust 
tor  them  to  demand  and  collect  rates 

^  T 

VE  PLAGE  TO  NEW  ONES 


Captain  M.  C.  Hrmvn.  in  command  of  Fort  JVood,  A^  Y.,  discusses 
removal  of  the  old  lighting  system  of  the  Statue  of  Liberty  xvith 
(.  'harles  E.  Stephens,  vice-president  irestinghou.se  Elect ri(  &  Manufac¬ 
turing  Company,  leho  has  charge  of  plans  for  installation  of  new  system. 
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which  will  yield  what  they  term  a  fair 
return  ujH*n  such  inflated  and  fictitious 
values.” 

▼ 

Engineerins  Foundation  to 
Record  Aid  of  Science 

A  XATION-WIUE  SYMPOSIUM  ou  engi¬ 
neering;  jirogress  is  announced  hy  the 
Engineering  Ffumdation.  It  will  he 
conducted  liy  that  body  in  conjunction 
with  the  four  major  national  engineering 
societies  for  which  it  functions  as  a  re¬ 
search  agency,  and  leaders  of  thought 
in  many  fields  are  expected  to  contribute 
to  it. 

“The  motive  in  collecting  and  pub¬ 
lishing  a  series  of  statements  on  benefits 
from  engineering  progress  is  to  ‘ad¬ 
vance  the  good  of  mankind’  by  stimulat¬ 
ing  resourceful  Americans  to  think  their 
way  through  the  passing  months  of 
maladjustment  into  effective  action  that 
will  restore  our  normal  state  of  steadily 
ascending  happiness  and  freedom,”  the 
announcement  says.  “It  is  proposed  to 
recall  and  record  the  vast  contributions 
made  to  human  progress  and  comfort  hy 
jiractical  science,  of  which  engineering 
is  the  instrument,  and  in  this  way  to 
counteract  the  reaction  against  the  ma¬ 
chine  age  to  which  so  much  literary  ex¬ 
pression  has  recently  been  given. 

“Even  the  engineers,  chemists  and 
industrialists  who  have  provided  present- 
day  society  with  its  astounding  equip¬ 
ment  for  production  have  given  rela¬ 
tively  little  thought  to  the  deeper  effects 
of  their  achievements  upon  the  lives  and 
characters  of  men  and  communities  and 
peoples,”  the  statement  continues.  “The 
painful  present  effects  of  our  stupid 
neglect  of  the  immaterial,  or  spiritual, 
consequences  of  our  progress  are  de¬ 
manding  a  reckoning.  Capacity  to  pro¬ 
duce  has  been  achieved.  Ability  to  dis¬ 
cover  and  develop  more  and  better 
goods  and  services  also  is  part  of  the 
world’s  present  eipiipment. 

“How  to  divide  the  benefits  of  engi¬ 
neering  progress  has  not  yet  been  well 
enough  learned  hy  business  to  main¬ 
tain,  without  disastrous  fluctuations,  the 
steady  flow  of  enjoyment  through  well- 
ordered  production,  distribution  and 
consumption.  Perhaps  the  methods  of 
engineering  and  .science  could  he  bene¬ 
ficially  applied  to  some  features  of  this 
prohiem  also,  supplementing  progressive 
business  methods.” 

I'he  announcement  was  signed  by  H. 
Hobart  Porter,  chairman  of  the  Engi¬ 
neering  Eoundation  ;  Erancis  Lee  Stuart, 
president  of  the  .American  Society  of 
Civil  Engineers:  Robert  E.  Tally,  presi¬ 
dent  of  the  .Vmerican  Institute  of  Min¬ 
ing  and  Metallurgical  Engineers;  Roy 
\’.  W  right,  president  of  the  American 
.Society  of  Mechanical  Engineers,  and 
W'.  S.  Lee,  president  of  the  .Xmerican 
Institute  of  Electrical  Engineers. 


EIGHTY  SUCCESSIVELY  HARDER 
BUMPS  TEST  ”MAZDAS  ” 


In  the  Xcla  Park  lamp  development 
laboratory  of  the  General  Electric 
Company  the  new  gravity  impact 
tester,  letting  lamps  drop  repeatedly 
to  the  floor,  determines  their  rug¬ 
gedness  of  bulb,  strength  of  fllamcnt 
and  general  perfection. 

T 

Georgia  Power  Industrial 
Campaign  Reaps  Success 

Eor  five  years  the  Georgia  Power 
Company  has  conducted  at  large  ex¬ 
pense  a  “Forward  Georgia”  campaign 
under  an  industrial  department  estab¬ 
lished  for  the  purpose  with  \\.  H. 
Barnwell  at  its  head.  The  object  was 
to  help  bring  new  industries  to  the 
state,  through  collecting  and  circulating 
data  on  manufacturing  opportunities. 
One  office  to  carry  on  this  work  has 
been  maintained  in  Atlanta  and  one. 
under  F.  W.  Hoover,  in  New  York 
City,  and  especial  benefit  has  been 
derived  hy  cities  too  small  to  conduct 
large-scale  advertising  campaigns  of 
their  own.  The  company,  of  course, 
has  not  done  this  purely  from  motives 
of  public  spirit,  but  has  sought  hy  the 
sale  of  power  to  benefit  financially  as 
well  as  to  deserve  public  commendation. 

Its  success  has  been  marked,  as 
figures  made  public  for  the  last  two 
years  show.  In  1930,  despite  the  poor 
business  conditions,  the  company  was 
helpful  in  inducing  51  firms  to  estab¬ 
lish  plants  in  Georgia.  These  have  a 
combined  capital  of  $5,000,000,  employ 
about  2.000  persons  and  have  an  annual 
payroll  of  $1,500,000.  In  1929  and 
1930  together  the  company  was  instru¬ 
mental  in  bringing  65  plants,  with  a 
combined  capital  of  $17,000,000,  to  the 
state.  The  industrial  department  nego¬ 


tiates  only  with  firms  that  have  a  good 
rating  and  reputation  and  mean  actu¬ 
ally  to  manufacture,  not  merely  to 
promote  stock-selling  concerns. 

T 

Scattered  Happenings 
in  the  Electrical  Sphere 

UNITED  STATES 

Idaho  Municipal  Plants  Must  Pay  Tax 
Municipal  generating  plants  in  Idaho 
must  pay  the  0.5-mill  kilowatt-hour  tax 
on  energy  generated,  the  same  as 
private  companies,  according  to  a  ruling 
of  the  Attorney-General.  The  city  at¬ 
torney  of  Idaho  Falls  has  said  the  tax 
would  be  contested  by  that  city  on  the 
ground  that  municipalities  are  con¬ 
stitutionally  exempt  from  taxation. 
'I'he  Attorney-General  maintains  that 
the  provisions  of  the  kilowatt-hour  tax 
are  such  that  the  exemption  of  munici¬ 
palities  does  not  apply. 

Indiana  Utility  Agitations 

Indianapolis  seeks  a  revision  of  a  ten- 
year  street-lighting  contract  with  the 
Indianapolis  Power  &  Light  Company 
which  has  four  years  to  run,  and  the 
company  is  considering  whether  it  is 
possible  to  comply.  Kokomo  wants  the 
first  step  of  its  residential  rate  cut  from 
8  cents  to  7  cents  and  talks  of  buying 
the  Northern  Indiana  Power  Company's 
distribution  system.  The  Indiana  Serv¬ 
ice  Corporation  has  acquiesced  in  the 
dismissal  of  its  petition  to  prevent  the 
Decatur  municipal  plant  authorities  ex¬ 
tending  their  lines  into  contiguous  ter¬ 
ritory.  A  precedent  for  Indiana  has 
been  set  in  the  filing  by  the  city  of 
North  Manchester  of  a  petition  asking 
authority  to  acquire  by  condemnation 
proceedings  that  part  of  the  property 
of  the  Northern  Indiana  Power  Com¬ 
pany  within  the  city. 

Phila.  Electric  Wants  Insull  Utilities 
.\pplication  has  been  made  to  the 
Pennsylvania  Public  Service  Com¬ 
mission  hy  the  Philadelphia  Electric 
Company  for  permission  to  purchase 
from  the  Insull  interests  the  Chester 
Valley  Electric  Company,  the  Chester 
V'alley  Electric  Light,  Heat  &  Power 
Company  and  the  Coatesville  Electric 
Light,  Heat  &  Power  Company,  all  in 
Chester  County,  Pa.,  and  now  working 
under  operating  agreements  with  the 
Philadelphia  Electric. 

Obstacles  to  Cle  Elum  Dam  Removed 
Power  issues  which  have  been  tying 
up  work  on  the  Cle  Elum  dam  on  the 
Yakima  River,  Wash.,  have  been  .settle<l 
at  Washington,  and  announcement  i- 
made  that  the  work  will  proceed  at 
once.  A  pending  contract  for  the 
improvement,  to  cost  $3,500,000,  will 
now  he  signed  hy  the  Reclamation  Serv¬ 
ice.  The  .settlement  places  no  restric¬ 
tion  on  the  sale  of  commercial  power 
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by  the  Reclamation  Service  and  leaves 
the  final  disposition  of  the  power  prop¬ 
erty  to  Congress. 

Asks  Further  Rate  Cuts  in  New  York 
Throwing  doubt  on  the  adequacy  of 
the  new  domestic  rate  schedules  in  New 
York  City,  Corporation  Counsel  Hilly 
has  written  to  Chairman  Maltbie  of  the 
Public  Service  Commission  asking  him 
to  consider  the  rates  as  tentative.  He 
asks  that  Mr.  Maltbie  require  the  com¬ 
panies  to  file  a  quarterly  accounting  of 
the  income  under  the  new  rates  with  a 
view  to  further  reductions. 

Duke  Utilities  Seek  Tax  Refund 

Suits  for  recovery  of  $123,427  were 
filed  recently  in  the  United  States 
District  Court  against  the  South 
Carolina  Tax  Commission  by  the  Duke 
Power  Company  and  its  subsidiary,  the 
Southern  Public  Utilities  Company. 
I'hese  are  the  sums  paid  so  far  under 
protest  by  the  complainants  to  meet  the 
new  ta.x  on  electricity  generated  in 
South  Carolina.  The  Duke  companies 
(lid  not  join  in  the  application  of  other 
utilities  to  the  federal  court  for  injunc¬ 
tions  restraining  collection  of  the  taxes. 
The  Lockhart  Power  Company  has  also 
sued  for  a  rebate. 

Maryland  Commission  Values  Utilities 
.Appraisal  of  the  properties  of  the 
Potomac  Edison  Company  in  western 
Maryland,  to  be  finished  this  fall,  will 
be  the  final  major  activity  of  the  Public 
Service  Commission  of  Maryland  in  a 
series  of  e.xaminations  of  power  com¬ 
panies.  Those  already  e.xamined  are 
the  Consolidated  Gas.  Electric  Light  & 
F’ower  Company  of  Baltimore  and  the 
b'astern  Shore  Power  Company,  which 
now  includes  the  Maryland  Light  & 
Power  Company.  Rate-fixing  proceed¬ 
ings  may  follow.  The  Potomac  Edison 
Company,  which  is  said  to  appraise  its 
properties  in  Maryland  at  more  than 
$20,()()0,000,  has  repeatedly  claimed  that 
it  is  not  earning  6  per  cent  on  its  in¬ 
vestment  in  the  state. 

Henry  L.  Doherty  Fights  Back 

\  half  interest  in  the  Kansas  City 
( Mo. )  Journal-Post  has  been  pur¬ 
chased  by  Henry  L.  Doherty,  head  of 
the  Cities  Service  Company,  who  an¬ 
nounces  that,  while  the  editors  will  not 
be  interfered  with  in  their  conduct  of 
the  paper,  he  will  reserve  the  right  to 
publish  over  his  own  signature  such 
statements  as  he  desires  to  make.  Mr. 
Doherty’s  object  in  his  part  purcha.se  of 
the  newspaper  is  expresserl  as  being 
“to  meet  the  Kan.sas  City  Star  on  an 
e(|ual  footitig”  in  its  campaign  against 
him  and  Cities  Service. 

Sikeston,  Mo.,  Would  Force  Utility  Out 
Ouster  proceedings  have  been  filed 
in  the  Missouri  Supreme  Court  against 
the  Missouri  Utilities  Corporation  in 
an  attempt  to  compel  the  company  to 
remove  its  electric  light  plant  and  dis¬ 
tribution  system  from  Sike.ston,  where 


the  company’s  franchise  expired  on 
December  16,  1922.  It  has  operated 
since  that  time  without  a  franchise,  but 
some  months  ago  the  city  voted  to  con¬ 
struct  a  municipal  plant,  and  on  July 
15  the  Council  ordered  the  company  to 
remove  its  entire  plant  from  the  city. 
The  company  did  not  comply. 

Champaign  (Ill.)  Consumers  Protest 
Thirty-five  customers  of  the  Illinois 
Power  &  Light  Corporation  in  Cham¬ 
paign,  classified  as  users  of  small  power 
and  commercial  lighting,  are  asking  the 
Illinois  Commerce  Commission  to 
order  a  reduction  in  the  rates  charged 
them  on  the  ground  that  they  pay  more 
than  twice  what  similar  customers  of 
the  company  in  Springfield  pay.  They 
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Comin3  Meetings 

American  Institute  uf  Klectrical  Kngi- 
neers — Pacific  Coast  Division,  Lake 
Tahoe,  Calif.,  Aug.  25-28  ;  district 
meeting,  Kansas  City,  Mo.,  Oct. 
22-24.  F.  Ij.  Hutchinson,  33  W.  39th 
St.,  New  York. 

Rocky  .Mountain  Division,  N.E.l>.A. 
— Stanley  Hotel,  Estes  Park,  Colo., 
Sept.  2-4.  G.  E.  Lewis,  367  Gas  & 
Electric  Bldg.,  Denver. 

Electrochemical  Society  —  Hotel  Utah, 
Salt  Lake  City,  Sept.  2-5.  C.  G. 
Fink,  Columbia  University,  Xew 
York. 

Southwest  Power  Conference — Kansas 
City,  Sept.  7-11.  A.  L.  Maillard, 
1330  Grand  Ave.,  Kansas  City. 

Pennsylvania  Electric  .4ssociation  — 
Bedford  Springs  Hotel,  Bedford 
Springs,  Pa.,  Sept.  9-11.  H.  A. 
Buch,  Telegraph  Bldg.,  Harrisburg. 

Empire  State  Gas  and  Electric  Asso¬ 
ciation — The  Sagamore,  Bolton  Land¬ 
ing,  Lake  George,  X.  Y.,  Sept.  10-11. 
C.  H.  B.  Chapin,  Grand  Central 
Terminal,  Xew  York. 

International  .Association  of  Electri¬ 
cal  Inspectors — Eastern  and  West¬ 
ern  Sections  (joint  meeting),  Pitts¬ 
burgh.  Sept.  14-17.  R.  W.  E.  Moore, 
Westinghouse  Electric  &  Manufac- 
turning  Co.,  East  Pittsburgh,  Pa. 
Southern  Section,  Dallas,  Sept.  21- 
23.  R.  L.  Gatewood,  P.  O.  box 
1743,  Atlanta.  Southwestern  Sec¬ 
tion,  Sacramento,  Calif.,  Sept.  28-30. 
C.  W.  Mitchell,  914  Merchants’  Ex¬ 
change  Bldg.,  San  Francisco.  Xorth- 
western  Section,  Salem,  Ore.,  Oct. 
5-7.  F.  D.  Weber,  414  Lumbermen’s 
Bldg.,  Portland,  Ore. 

.%merlcan  AVeldIng  Society  —  Copley- 
Plaza  Hotel,  Boston,  Sept.  21-25.  M. 
.M.  Kelly,  33  W.  39th  St.,  Xew  York. 

New  England  Division,  N'.E.L.A.— 
Poland  Springs  House,  South  Po¬ 
land,  Me.,  Sept.  28-30.  Miss  O.  A. 
Bursiel,  20  Providence  St.,  Boston. 

.Vmerican  Association  of  Engineers — 
Huntington,  W.  Va.,  Sept.  28-30.  M. 
E.  Mclver,  Willoughby  Tower  (’hi- 
cago. 

Great  Lakes  Division,  N'.E.L.A.— 
French  Lick  Springs  Hotel,  French 
Lick,  Ind.,  Oct.  1-3.  T.  C.  Polk, 
20  X.  Wacker  Drive,  Chicago. 

.\s8ociation  of  Electragists  Inter¬ 
national — Hot  Springs,  .Ark.,  Oct. 
5-8.  L.  W.  Davis,  420  Lexington 
.Vve.,  Xew  York. 

Illuminating  Engineering  Society — Wil¬ 
liam  Penn  Hotel,  Pittsburgh,  Oct. 
13-16.  E.  H.  Hobbie,  29  W.  39th 
St.„  Xew  York. 

National  Association  of  Railroad  and 
Utilities  Commissioners  —  Jefferson 
Hotel,  Richmond,  Va.,  Oct.  20-23. 
J.  B.  Walker,  270  Madison  Ave., 
Xew  York. 

Wisconsin  Utilities  .Association — Com¬ 
mercial  Section,  Oct.  22-23.  Hotel 
Loraine,  Madison.  J.  X.  Cadby,  135 
W.  Wells  St.,  Milwaukee, 


even  claim  that  they  should  be  re¬ 
funded  $100,000  for  alleged  excess  pay¬ 
ments  in  the  last  three  years. 

Rate  Reductions  in  Kansas 

Commission  hearings  on  the  Kansas 
rates  of  the  Empire  District  Electric 
Company,  the  Doherty  Missouri  utility 
which  serves'  seventeen  communities  in 
southeastern  Kansas,  will  be  held  in 
September.  In  the  meantime  company 
officials  have  agreed  to  consider  re¬ 
ductions  in  Columbus  and  Baxter 
Springs,  where  customers  are  charged 
more  than  at  Galena  Springs,  these 
being  the  three  largest  towns  affected. 

Cost  of  City  Lighting  in  Louisville 

Mayor  Harrison  of  Louisville,  Ky., 
is  endeavoring  to  procure  from  the 
Louisville  Gas  &  Electric  Company  a 
reduced  rate  for  street  lighting.  His 
action  is  based  in  part  on  figures  pur¬ 
porting  to  show  the  cost  of  electricity 
per  lamp  in  seventeen  scattered  cities. 
His  figures  range  all  the  way  from 
$11.28  for  Seattle  to  $91.42  for  Boston, 
Louisville’s  figure  is  $57.03  against  an 
average  of  $52.60. 

CANADA 

Middle  West  Utilities  to  Merge 

.Arrangements  are  reported  to  be  in 
progress  for  acquisition  by  the  Great 
Lakes  Power  Company  of  assets  of  the 
Algoma  District  Power  Company.  The 
companies  are  subsidiaries  of  the  Mid¬ 
dle  West  Utilities  Company  of  Canada 
and  are  already  being  operated  under 
joint  management.  The  Algoma 
District  Power  has  recently  completed 
the  development  of  35,000  hp.  at  High 
Falls  on  the  Michipicoten  River. 

Sabotage  Follows  Montreal  Strike 

Following  a  dispute  between  the 
.Montreal  Light,  Heat  &  Power  Con¬ 
solidated  and  its  linemen,  which  re¬ 
sulted  in  175  men  going  on  strike,  a 
tower  owned  by  the  Shawinigan  Water 
&  Power  Company,  carrying  power 
lines  from  Shawinigan,  was  dynamited 
from  its  cement  base,  thereby  endanger¬ 
ing  Montreal’s  supply  of  electricity. 
Three  light  poles  bearing  the  high-ten¬ 
sion  wires  from  the  Cedars  Rapids  plant 
were  also  dynamited,  a  large  part  of  the 
north  end  of  the  city  being  plunged 
into  darkness. 

ABROAD 

New  British  Tidal  Project 

A  privately  financed  project  for 
harnessing  the  tides  that  flow  up  the 
River  Gannel,  a  small  English  stream 
between  high  banks,  and  using  the  im¬ 
pounded  waters  for  generating  electric¬ 
ity,  is  unique  in  that  no  revenue  or 
profit  is  involved.  The  plant,  if  built, 
will  be  u.sed  solely  to  prove  the  possi¬ 
bility  of  harnessing  tidal  waters  and 
producing  energy  on  a  sound  commer¬ 
cial  basis  by  the  use  of  a  two-way  or 
double-flow  turbine.  Energy  Limited  is 
the  promoting  corporation. 
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General  Electric  Company 


Flash 

weldins 


Fast,  sure  and  strong  the  fabrication  of  transformer 
tanks  takes  place  in  this  electric  flash  welder. 
No  metal  other  than  the  steel  plate  itself  is  in¬ 
troduced  and  the  welds  are  of  unusual  density. 
In  but  six  seconds  the  adjoining  edges  of  a  rolled 
sheet  become  as  the  sheet  itself.  This  machine  ac¬ 
commodates  steel  plates  up  to  60  in.  in  length 
and  one-eighth  of  an  inch  in  thickness.  Another 
step  in  electrical  production  methods 


EDITORIALS 

L.W.W.MORROW 

Editor 


Federal  Power  Commission 
also  investigates 

OUT  of  the  welter  of  political  trouble  in¬ 
volving  the  Federal  Power  Commission 
comes  a  grand-stand  play  by  its  members.  Out 
goes  a  long  questionnaire  to  all  utilities  that  have 
any  kind  of  license  or  have  applied  for  a  license. 
This  requires  that  the  utilities  give  the  commission 
every  detail  of  finance,  management,  operation 
and  control  by  September  15  next.  A  special 
assistant  is  employed  for  four  months  to  super¬ 
intend  the  investigation. 

We  doubt  the  authority  of  the  commission  to 
make  such  an  inquiry  and  question  its  wisdom  in 
duplicating  the  work  of  the  Federal  Trade  Com¬ 
mission.  The  answers  to  the  Federal  Trade 
Commission  questionnaires  give  all  necessary 
data  about  utilities.  Nor  do  we  think  it  possible 
even  to  scratch  the  surface  of  the  subject  in  four 
months.  It  has  taken  since  1928  for  the  Federal 
1  rade  investigation  to  get  to  the  middle  of  its 
work  despite  a  large  staff  and  large  expenditures 
of  money.  Any  competent  study  of  the  utility 
business  is  a  job  of  five  years  at  a  high  cost. 

The  Federal  Power  Commission  has  plenty  of 
constructive  work  to  do  without  paralleling  the 
bederal  Trade  investigation.  It  has  enough  con¬ 
flicts  with  states  and  with  utilities  over  water 
powers  to  give  it  work  for  years.  It  has  many 
applications  and  disputes  before  it.  It  should 
stimulate  and  not  handicap  water-power  develop¬ 
ment.  Yet  its  recent  acts  seem  to  be  based  upon 
the  idea  that  it  is  expedient  to  make  political 
capital  out  of  a  new  investigation  and  stifle  legiti¬ 
mate  attempts  to  develop  water  power.  While 
President  Hoover,  on  the  one  hand,  is  trying  to 
establish  a  little  business  confidence  and  create 
employment,  here,  on  the  other  hand,  is  the  com¬ 


mission  acting  in  a  very  definite  way  to  destroy 
confidence  in  the  utility  industry  and  prevent  con¬ 
struction  and  employment  that  would  follow  the 
encouragement  of  hydro-electric  plants. 

The  industry  welcomes  a  fair  and  helpful  fed¬ 
eral  regulatory  authority  over  water-power  devel¬ 
opment.  It  fails  to  find  this  attitude  in  recent 
acts  of  the  commission.  Nor,  with  the  construc¬ 
tive  work  now  needed  from  the  commission,  is  it 
reasonable  to  excuse  the  questionnaire  on  the  plea 
that  some  day  this  commission  will  be  empowered 
to  function  as  the  federal  regulatory  authority 
over  the  utilities  and  that  therefore  the  commis¬ 
sioners  now  need  to  know  all  about  the  business. 
We  fail  to  see  any  legitimate  background  for  this 
Federal  Power  Commission  investigation.  It  is 
a  futile  gesture. 

The  auction  block  for 
Muscle  Shoals 

The  latest  attempt  to  dispose  of  Muscle- 
Shoals  is  interesting  and  even  ajjnusing.  The 
new  and  expert  commission  writes  to  136  organ¬ 
izations  and  says  in  effect:  How  much  will  you 
give  for  a  lease  of  this  great  project?  An  enter¬ 
prise  with  an  original  cost  of  $127,000,000  thus 
becomes  an  auctioneering  bargain.  To  banking 
houses,  industrial  plants,  chemical  companies, 
utilities  in  the  neighborhood  and  those  far  distant 
there  goes  from  the  auction  block  the  clarion  call 
to  offer  bids.  One  can  anticipate  the  variety,  the 
complexity,  the  range  and  the  ridiculousness  of 
replies  from  sources  so  miscellaneous. 

No  one  knows  whether  this  governmental  jewel 
is  gold,  silver  or  plated.  To  most  it  appears  to 
rate  as  an  antique,  without,  however,  having 
equivalent  market  or  decorative  values.  And 
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again  in  leasing  it  there  should  be  a  few  guar¬ 
antees  as  to  its  quality,  freedom  to  use  it,  change 
it  or  buy  it.  But  no;  even  if  leased,  it  would  not 
be  controlled.  The  invitation  is  to  make  a  guess 
hid  and  then  take  a  chance  that  the  agreement 
will  be  fair  when,  if  ever,  it  comes  to  be  written 
by  Congress. 

After  years  of  study,  reports,  investigation, 
rust  and  what  not,  the  project  comes  up  at  auction 
for  leasing  under  conditions  where  no  business 
intelligence  can  be  exerted  by  most  of  the  bidders. 
Today,  as  was  the  case  years  ago.  Muscle  Shoals 
is  of  use  to  adjacent  utilities  in  connection  with 
full  development  of  the  Tennessee  River.  It  has 
no  value  as  an  industrial  project  except  as  sucker 
halt  and  a  political  catspaw.  But  why  worry 
these  warm  days? — the  bids  will  be  amusing  at 
least. 

Let  there  be  no  repetition 
of  the  gamblin3  orgy 

UTILITY  executives  whose  concern  it  is  to 
balance  capital  structures  at  times  feel  the 
need  of  more  adequate  and  accurate  standards  of 
value  for  common  stocks  than  now  exist.  So  also 
do  executives  whose  care  is  public  relations. 
I'luctuations  such  as  have  been  experienced  in  the 
past  two  years  tend  to  imperil  these  relations, 
especially  since  stocks  usually  pass  to  wxak  hands 
at  or  close  to  top  prices. 

With  the  element  of  risk  and  uncertainty  largely 
removed  from  utility  operations,  why  should  these 
wide  fluctuations  take  place?  Why  should  the 
price  of  one  active  utility  issue  listed  on  the  New 
York  Stock  I’xchange  have  run  from  90  to  200 
in  a  few'  weeks  and  then  have  its  “value”  divided 
by  ten  within  twenty  months?  Why  should  nearly 
a  billion  dollars  have  been  written  off  aggregate 
stock  values  of  utilities  within  a  month  recently? 
Why  should  the  stocks  of  eminently  stable  com¬ 
panies  be  utterly  lacking  in  stability? 

These  erratic  gyrations,  lacking  any  correspond¬ 
ing  change  in  asset  values,  earnings  or  outlook, 
urgently  suggest  the  need  for  an  attempt  to  sta¬ 
bilize  values.  Since  the  utilities  may  be  adversely 
affected,  leadership  by  so  strong  a  group  in  an 
effort  to  establish  some  sort  of  price  areas  based 
on  reason  rather  than  purely  on  chance  commends 
itself.  As  to  the  feasibility  of  such  a  plan,  it  is 
of  interest  that  this  w'eek  a  leading  utility  found 


it  advisable  to  urge  upon  the  holders  of  a  certain 
callable  security  the  fact  that  current  prices  arc 
unduly  high  in  relation  to  the  call  price. 

This  Incident  merely  suggests  the  possibility  of 
utility  executives  taking  a  stand  to  discourage  ab¬ 
surd  price  levels  in  the  future  in  the  case  of  com¬ 
mon  stocks.  The  details  of  such  an  accomplish¬ 
ment  would  require  much  study,  but  the  subject  Is 
one  which  merits  consideration  at  least. 

Power  problem  rates 
in  fortieth  place 

Those  who  have  belittled  the  political  poten¬ 
tiality  of  the  “powder  trust”  Issue  will  find 
much  comfort  in  the  result  of  a  survey  by  the 
National  Economic  League.  The  much-exploited 
power  issue  was  assigned  fortieth  place  after  col¬ 
lating  the  answers  elicited  from  the  five  thousand 
persons  interrogated.  That  surely  does  not  look 
as  if  the  answering  group  could  be  stampeded  by 
spellbinders  and  their  catch-phrase  slogans  into 
believing  that  the  salvation  of  the  world  hinges 
on  blocking  the  wheels  of  electrical  progress. 

Thirty-nine  other  topics  of  current  interest 
were  deemed  by  these  thinking  individuals  to  be 
more  in  need  of  adjustment  through  political 
or  economic  channels.  Internationalism,  socialism 
and  communism,  armaments  and  conservation  all 
rated  higher  than  power.  Nearer  the  top  in  im¬ 
portance  fell  taxation  and  business  recovery.  At 
the  very  top  stood  prohibition.  It  was  followed 
by  administration  of  justice,  lawlessness  and 
crime,  unemployment,  the  world  court.  Some  ot 
these  issues  are  readily  susceptible  of  popular 
treatment,  and,  wdth  the  continued  spread  of  con¬ 
cern  about  these  elements  disturbing  our  national 
tranquillity  and  even  stability,  it  will  be  a  near¬ 
sighted  demagogue  wdio  adheres  to  any  present 
intention  to  use  the  “power  trust”  myth  as  a 
smoke  screen  to  conceal  his  ignorance. 

Public  understanding  of  the  business  of  render¬ 
ing  powder  service  is  still  not  very  lucid.  It  need 
not  be  all-comprehensive  if  the  public  tendency 
toward  contentment  with  good  service  and  good 
prices  is  amplified  by  a  disposition  on  the  part 
of  the  industry  to  dispel  the  mystery  about  the 
business.  An  era  of  prosperity  might  have 
directed  attention  from  the  period’s  real  major 
problems  tow'ard  a  distinctly  minor  one.  But  the 
persistence  of  the  business  doldrums  emphasizes 
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pessimistic  influences  like  prohibition,  crime,  un¬ 
employment  and  taxation.  The  results  of  the 
survey  add  to  the  hope  that  the  electorate  will 
turn  a  deaf  ear  to  utterances  of  pure  subterfuge 
and  demand  the  removal  of  substantial  deterrents 
to  our  economic  wellbeing. 

Anti-merchandisins  lesislation 
not  in  dealers’  interest 

JUDGING  from  the  support  given  utility  anti¬ 
merchandising  legislation  by  some  dealers  and 
organized  groups,  it  would  appear  that  such 
groups  feel  that  they  would  benefit  if  the  utility 
were  out  of  the  merchandising  business.  Assum¬ 
ing  that  there  would  be  no  falling  off  in  total 
volume  of  business  done  if  the  power  companies 
ceased  merchandising,  w^ould  the  business  now 
done  by  the  utilities  be  divided  among  the  existing 
dealers  or  w'ould  it  go  elsew^here? 

There  is  no  reason  to  believe  that  manufac¬ 
turers  now  doing  the  bulk  of  the  business  would 
relinquish  their  hold  just  because  of  the  destruc¬ 
tion  of  their  major  outlet.  With  the  promotional 
force  of  the  utility  gone  from  the  field,  the  only 
alternative  for  the  manufacturer  would  be  to 
seek  new  and  stronger  outlets.  Experience  has 
convinced  him  that  he  cannot  secure  national 
volume  through  present  dealers.  Trained  selling 
organizations  would  be  thrown  into  the  field  and 
would  offer  the  dealer  a  type  of  competition  in¬ 
finitely  more  formidable  than  that  of  the  utility. 
Witness  what  has  happened  in  the  refrigeration 
field,  where  manufacturers  own  or  control  their 
own  retail  outlets.  Dealers  w'ell  know  what  this 
competition  has  meant  to  them. 

Under  the  present  set-up,  with  the  power  com¬ 
pany  in  the  field  co-operating  with  dealers  and 
creating  business  for  all,  the  manufacturer  is  in¬ 
terested  in  building  sales  through  all  outlets.  But 
if  he  is  driven  to  control  his  own  retail  outlets, 
he  will  then  become  the  dealers’  most  active  com¬ 
petitor.  Which  would  be  more  in  the  interest  of 
the  dealer — a  type  of  competition  under  which 
the  manufacturer  would  be  interested  solely  in 
selling  his  own  product  or  the  co-operation  of 
the  utility  in  promoting  the  sale  of  all  good  elec¬ 
trical  appliances  regardless  of  brand? 

This  is  not  a  threat  on  the  part  of  the  manu¬ 
facturer,  the  utility  or  any  other  group.  It  is 


simply  the  logical  and  natural  evolutionary  out¬ 
come  of  any  problem  of  retail  distribution.  In  any 
event,  the  manufacturer  is  going  to  get  volume 
distribution  and  the  utility’s  domestic  load  is 
going  to  grow,  and  neither  is  particularly  con¬ 
cerned  which  w'ay  the  tide  turns.  Instead  of 
quarreling  with  each  other,  those  in  charge  of 
existing  sales  outlets  should  work  together  to  get 
the  market  developed  on  a  profitable  basis.  More 
outlets  are  needed,  not  fewer,  and  the  big  prob¬ 
lem  is  intelligent  selling.  If  distributors  cannot 
learn  how  to  bring  this  about  through  existing 
sales  outlets,  new  ones  will  inevitably  be  formed. 

Engineering  departments 
should  be  co-ordinated 

ON  SEVERAL  properties  where  holding- 
company  engineering  services  are  available 
through  a  branch  staff  there  have  developed  a  dis¬ 
similarity  of  practices  and  certain  conflicts  due  to 
lack  of  co-ordinated  effort  and  understanding  as 
to  where  responsibilities  begin,  end  or  overlap 
for  branch-office  men  and  local-property  field  engi¬ 
neers.  The  result,  say  observers,  has  been  an  un¬ 
fortunate  and  costly  duplication  of  effort,  loss  of 
time  in  seeing  jobs  through  and,  in  some  cases, 
seriously  impaired  engineering  results. 

The  only  way  to  secure  co-ordination  and  effi¬ 
ciency  in  such  cases  is  to  have,  first,  amicable 
relationships  and,  second,  unit  organizational 
functioning.  The  engineers  of  the  holding- 
company  staff,  having  a  clear  picture  of  the  system 
design,  are  well  in  position  to  aid  in  producing 
rational  over-all  plant  engineering.  The  local- 
property  men  possess  intimate  knowledge  of 
factors  which  may  alter  any  generalized  thinking. 
Working  together  they  offer  the  best  of  all 
combinations. 

Co-ordination  can  best  be  achieved  by  resident 
engineering  managers  and  local  operating-com¬ 
pany  executives  agreeing  upon  working  arrange¬ 
ments.  Generalizations  cannot  be  drawn  which 
will  suit  any  and  all  properties,  but  a  master 
engineering  plan  and  guide  for  local  men  to  fol¬ 
low  and  deviate  from  only  upon  consultation 
would  greatly  help  the  situation.  Management 
may  well  institute  full  co-operation  and  under¬ 
standing  and  thus  abolish  the  chip-on-the-shoulder 
attitude  that  is  now  not  infrequently  encountered. 
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New  Synchronous  Motor 


Fig.  1 — -lOO-hp.,  lSS~r.p.m., 
.SO  per  cent  power  factor 
Simplex  synchronous  motor 
irivtng  6-in.  x  tt-ft.  tube  mill 
for  grinding  cement  clinker 


for  High-Torque  Loads 


Adjustable  starting  torque  up  to 
225  per  cent. 

Uses  damper  winding  of  special 
design. 

New  type  field  sectionalizing  swi  tch. 
Low  starting  current  inrush. 


By  R.  S.  WRIGHI 

General  Engineer 

W estinyhouse  Electric  &  Manufacturing  Company, 

East  Pittsburgh,  Pa. 


I\  !\I‘X'I‘'XT  \'t‘ars  itii))rc)\Tinents  in  design  permit¬ 
ting  motors  to  he  started  on  full  voltage  have  resulted 
in  synchronous  motors  delivering  high-starting  and 
pull-in  torques.  If  we  consider  the  compressor  motor, 
delivering  50  per  cent  starting.  -K)  per  cent  pull-in  and 
150  per  cent  pull-out  torques  with  275  per  cent  current 
inrush,  as  the  criterion  for  frame  size  and  inrush,  the 
high-torque  motor  will  be  oversize  and  will  require  high 
starting  current. 

Many  machines,  such  as  tube  and  compartment  mills 
ii.sed  in  the  cement  industry  for  fine  grinding  and  ball 
mills  used  in  the  mining  industry  for  ore  reduction,  re- 
(juire  pull-in  torque  in  excess  of  100  per  cent  and  start¬ 
ing  torque  as  high  as  200  per  cent.  In  many  instances  low 
starting  current  is  of  the  utmo.st  importance  because  of 
the  size  of  the  motor  in  relation  to  the  rest  of  the  plant 
equipment  or  because  of  limitations  contained  in  the 
l)ower  contract.  A  60-cycle.  164-r.p.m.  motor  of  stand¬ 
ard  type  of  construction  developing  110  per  cent  pull-in 
and  175  per  cent  starting  tonpie  will  have  a  starting  in¬ 
rush  of  about  675  per  cent  and  the  frame  size  will  be  the 
same  as  for  a  conqiressor  motor  of  ap])roximately  twice 
the  horsepower  rating.  Such  motors  have  been  used 
where  high  starting  current  is  not  objectionable. 

Design  engineers  worked  for  several  years  to  perfect 
a  motor  having  the  desirable  running  characteristics  of  a 
standard  synchronous  inotor  yet  cajiable  of  developing 
high  starting  and  ])ull-in  torque  with  low  starting  cur¬ 


rent.  The  result  of  these  investigations  has 
been  the  development  of  a  new  low-speerl 
( 450-r.p.m,  and  below)  motor  of  unusual 
character  which  has  mechanical  simplicity 
and  is  a  highly  efficient,  salient-pole,  synchronous 
machine  having  starting  and  accelerating  characteristics 
similar  to  the  well-known  wound-rotor  induction  motor. 
It  provides  adjustable  starting  torques  up  to  225  per  cent 
and  pull-in  torque  in  excess  of  full-load  torque  with 
remarkably  low  kva.  inrush. 

The  desirable  starting  and  accelerating  characteristics 
result  from  the  use  of  a  damper  winding  of  special  form. 
This  damper  winding  consists,  as  usual,  of  a  single  con¬ 
ductor  ])er  slot  in  the  pole  face,  but  instead  of  being  con¬ 
nected  to  short-circuiting  end  rings  these  conductors  are 
phase  connected,  with  the  ends  brought  out  through  slip 
rings  to  an  external  starting  resistor.  The  pole  faces  are 
made  broader  than  usual  in  order  that  the  damper  wind¬ 
ing  may  occupy  a  larger  portion  of  the  pole  pitch. 

To  increase  the  ratio  of  starting  torque  to  starting 
kva.  the  rim  to  which  the  poles  are  bolted  is  laminated 
and  the  field  is  open  circuited  during  starting.  The 
laminated  pole  rim  minimizes  the  eddy  currents  normally 
present  in  this  member.  This  construction,  consisting  of 
thin  steel  laminations  stacked  on  bolts  and  clamped  be¬ 
tween  heavy  rolled  steel  end  plates,  results  in  the  unusual 
appearance  of  the  rotor  .shown  in  h'ig.  2.  Open-field 
starting  re.sults  in  a  high  power  factor  during  the  starting 
period  as  compared  with  that  which  is  obtained  when  the 
field  winding  is  closed  on  a  resistor  in  the  ordinary 
manner. 

Open-field  starting  with  fields  designed  for  125-  or 
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250-volt  excitation  is  accomplished  with  a  sectionalizing 
switch  which  breaks  the  field  into  several  sections  during 
starting.  The  number  of  field  turns  in  series,  and.  hence, 
the  voltage  induced  in  each  section  of  the  field  by  trans¬ 
former  action,  is  thereby  reduced.  This  induced  voltage 
is  maximum  at  standstill  and  decreases  to  zero  as  the 
rotor  reaches  synchronous  speed. 

The  sectionalizing  switch,  shown  in  Fig.  3  with  the 
cover  removed,  comprises  two  or  more  insulated  contact 
segments  mounted  on  a  sleeve  which  rotate  to  bridge 
stationary  contacts.  A  weighted  arm  connected  to  the 
rotating  member  is  held  against  a  .stop  by  a  restraining 
spring  until  the  centrifugal  force  on  the  adjustable  weight 
develops  sufficient  torque  to  overbalance  the  torque 
exerted  by  the  re.straining  spring.  The  switch  is  adjusted 
during  the  motor  test  to  close  only  upon  the  existence  of 
a  predetermined  induced  voltage.  The  mechanism  is  so 
designed  that  as  the  weight  flies  out  the  torque  it  develo])s 
increases,  while  the  opposing  torque  exerted  by  the 
spring  decreases.  This  results  in  rapid  travel  of  the 
switch  to  the  closed  position  once  motion  is  initiated. 
Upon  stopping  the  motor  the  low  torque  exerted  by  the 
.s])ring  caiuses  the  switch  to  remain  closed  until  a  rela¬ 
tively  low  speed  is  reached,  the  field  meanwhile  l)eing 
connected  to  a  discharge  resistor  and  opened  in  the  usual 
manner  by  the  field  switch  on  the  control  panel.  The 
control  is  so  arranged  that  it  is  impossible  to  start  the 
motor  with  this  switch  in  the  closed  position. 

The  three  damper  winding  and  two  field  slip  rings  are 
assembled  as  a  unit  and  are  protected  from  dust  by  a 
sheet-steel  housing  supported  from  the  mill  type  front 
pedestal  bearing.  Installation  of  the  motor  is  facilitated 
by  the  motor  being  self-contained  on  a  heavy  structural 
steel  bedplate. 

The  data  on  two  of  the  new  motors  given  in  the  accom¬ 
panying  table  illustrate  tbe  results  that  can  be  attaineil 
with  this  tviH'  of  construction. 


Fig-  3- 

Field  sectionalizing 
switch  assembly 


Fig.  4 — Controller 
for  500-hp.  Simplex 
synchronous  motor 


The 

m  m 

to 

tios  resulting  from  - 
this  construction 

may  be  further  appreciated  by  comparison  of  the  value 
0.67  to  0.73  for  tbe  above  nwtors  with  the  value  0.26  fi»v 
the  motor  of  .standard  construction  developing  bigb- 
starting  and  pull-in  tonpies.  As  conijxired  with  tbe 
compressor  motor  discussed  earlier,  the  new  motor  de¬ 
livers  more  than  three  times  the  starting  and  pull-in 
torques  with  the  same  kva.  inrush. 

An  outstanding  feature  of  the  motor  is  the  case  with 
which  the  starting  torque  may  be  varied  with  correspond¬ 
ing  change  in  starting  kva.  to  meet  the  requirements  of 
the  load  and  eliminate  unnecessary  stress  or  shock  on 
the  driven  machine.  The  two  values  of  starting  torque 
shown  for  each  motor  in  the  tabulation  below’  result 


Horsepower . 

Si)eed . 

Power  factor,  per  cent . 

Per  Cent  Starting  Torque: 

First  step  resistance  . 

Second  step  resistance . 

Per  Cent  StartinK  Kva  Based  on  Full  I>oad  100  per  ('ent 
Power  Factor: 

First  step  resistance  . 

.Second  step  resistance . 

Ratio  per  Cent  StartinK  Torque  to  per  Cent  Startinx  Kva. 

First  step  resistance .  0 

Second  step  resistance .  fl 

Per  cent  pull-in  torque . 

Per  cent  pull-out  torque . . 


Fig.  2 — Rotor  of  500-hp.,  171.5-r.p.m.  Simplex 
motor  showing  phase  wound  damper  winding  and 
sectionalizing  switch 
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Per  Cent  Full  Load  Torque 

Fig.  5 — Typical  speed-torque  curve  for  Simplex 
synchronous  motor 


-  Tone  Suppfy - 


Fif/c/ rheostat  f  fj 

No31  No41- 


I  II  i  No31  No41-A  C5.  C5  N^IA  No! 

"iischarat  resistor 

niLATinj---' 


NaJhA  Discharge  resistor 


Fig.  6 — Elementary  controller  diagram  for 
Simplex  synchronous  motor 


from  shifting  taps  on  the  external  grid  type  starting 
resistor  in  the  damper  circuit. 

The  controller  for  the  motor  is  of  full  automatic  type 
with  sequence  of  all  switching  operations  controlled  by 
a  motor-driven  drum  master  switch.  All  responsibility 
for  correct  starting  is  thus  taken  out  of  the  hands  of 
the  operator,  who  merely  manipulates  a  “start-stop”  push 
button  located  at  any  convenient  point.  An  “inching” 
feature  is  provided  for  ajjplications  where  the  driven 
machine  must  he  rotated  to  a  definite  position. 

Operation  of  control  equipment 

The  operation  of  the  equi])ment  may  he  readily  under¬ 
stood  by  referring  to  the  tyi)ical  speed-torcpie  curve. 
Fig.  5.  and  the  elementary  controller  diagram.  Fig.  6. 
When  the  start  button  is  closed  the  motor-driven  master 
drum  starts  to  rotate  and  causes  auxiliary  held  switch 
Xo.  4\-A  to  oj)erate  and  open  the  held  circuit,  which  is 
already  sectionalized  by  the  centrifugal  switch  CS. 
Frimary  switch  Xo.  5  closes,  applying  full  line  voltage 
to  the  primary  winding  with  sufficient  resistance  in  the 
damper  winding  circuit  to  give  the  desired  initial  torque: 
tor  e.\am])le.  150  per  cent  with  250  per  cent  current.  If 
the  torque  developed  on  the  hrst  point  will  not  start  the 
load  the  motor  remains  at  rest  a  few  seconds  until  the 
master  switch  operates  Xo.  11,  thus  transferring  opera¬ 


tion  to  curve  R2,  giving  a  standstill  torque  of  210  per 
cent  with  350  per  cent  current.  Should  this  torque  he 
insufficient  to  start  the  load  an  overload  relay  will  remove 
the  motor  from  the  line. 

If  150  per  cent  torque  is  sufficient  to  start  the  load  the 
motor  accelerates  along  curve  Ri  until  a  balancing  speed 
is  reached  at  the  load  torque  which  we  will  assume  to  he 
equal  to  full  load.  The  motor  operates  at  this  speed 
until  the  master  switch  operates  No.  1 1  to  cut  out  part 
of  the  secondary  resistance  and  transfer  operation  to 
curve  Ry.  The  motor  accelerates  along  Ro  to  100  per 
cent  load,  then  after  a  predetermined  time  No.  12  is 
o])erated  and  the  motor  accelerates  along  R^  to  the  bal¬ 
ancing  si)eed,  after  which  No.  13  is  operated  to  short  out 
all  of  the  secondary  resistance  and  the  motor  accelerates 
along  Ro  to  approximately  93  per  cent  speed.  Before 
this  speed  is  reached  the  field  sectionalizing  switch  (CS) 
has  operated  to  connect  the  various  sections  of  the  field 
in  series.  At  a  predetermined  interval  after  closure  of 
No.  13  the  auxiliary  field  switch  is  de-energized,  closing 
the  field  on  a  suitable  resistor,  and  the  motor  operates 
on  curve  Rf.  Before  transfer  to  curve  Rf  the  primary 
current  varies  between  a  and  b  on  curve  /  and  after 
transfer  to  Rf  between  c  and  d  on  curve  If.  The  motor 
is  now  operating  near  synchronism  and  when  field  switch 
No.  31  is  finally  closed  the  motor  synchronizes  and  there¬ 
after  operates  as  an  ordinary  synchronous  motor. 

The  first  unit  of  this  type  was  installed  late  in  1929 
and  since  that  time  a  total  of  eighteen  units  representing 
7,500  hp.  have  been  installed.  These  include  three  350- 
hp.,  167-r.p.m.,  80  per  cent  power-factor  units  for  a 
cement  plant  in  Spain  and  one  800-hp.  and  two  600-hp.. 
187.5-r.p.m.,  unity-power-factor  units  for  similar  ap¬ 
plication  in  Japan. 
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Electrically  Heated 
Greenhouse 

By  G.  N.  HAWLEY 

Industrial  Hcatini)  Engineer 
Southern  California  Edison  Company,  Ltd., 

Los  Angeles,  Calif. 

Electric  heating  of  a  greenhouse  at  Riverside,  Calif., 
has  proved  so  successful  that  another  new  and  profitable 
field  for  industrial  heating  has  been  opened  to  the  power 
company  and  nurserymen  are  able  to  make  a  75  per  cent 
saving  in  investment  for  heating  equipment.  Heat  was 
applied  by  stringing  weather])roof  iron  wire  on  split 
knobs  under  the  benches  as  shown  in  one  of  the  accom¬ 
panying  illustrations.  Two  circuits  of  No.  12  B.W  .G. 
weatherproof  iron  wire,  each  870  ft.  in  length,  were  used. 
These  circuits  consist  of  series  loops  of  twelve  wires  each 
placed  on  9-in.  centers.  One  circuit  was  placed  under  the 
center  bench  and  the  other  was  divided  equally  between 
the  two  outside  benches. 

WMth  220  volts  imi)ressed  on  these  circuits  the  current 
is  33  amp.  per  circuit  and  the  energy  required  is  7.2  k\v. 
.At  this  current  the  wire  temperature  is  approximately 
170  deg.  F.  and  the  energy  dissipated  is  8.4  watts  i>er 
lineal  foot  of  wire.  A  thermostat  ])laced  under  the  cen- 
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ter  bench  turns  the  current  on  when  the  temperature 
reaches  a  minimum  of  45  deg.  and  cuts  it  off  at  50  deg. 
Outside  temperature  on  the  coldest  nights  was  28  deg. 


Data  on  Resistance  Wire  for  Soil  W^ arming 
and  Greenhouse  Heating 


7.2  kw.  of  heating  was  applied 
under  plant  beds  by  simply  string¬ 
ing  resistance  wire  on  split  knob:> 


A  $90  electric  heating  installa¬ 
tions  in  this  20x75  ft.  greenhouse 
took  the  place  of  a  $400  steam 
heating  plant 


above  zero  and  under  these  conditions  15  kw.  of  heating 
held  the  inside  temperature  17  deg.  above  that  outside. 
For  two  months  last  winter  when  heat  was  required  the 
consumption  was  3,060  kw.-hr.  and  the  hill  J^)1.20,  or 
an  average  of  $30.60  per  month.  'Phis  is  about  e(juiv- 
alent  to  what  oil  would  have  cost  for  an  ordinary  hot- 
water  heating  plant,  hut  in  addition  to  being  fully  auto¬ 
matic  the  electric  heating  installation  has  the  big  advan¬ 
tage  that  it  cost  only  $90  completely  installed,  as  against 
a  cost  of  $400  for  a  steam  heating  ])lant. 

The  secret  of  success  in  ajiplying  electric  heat  to  a 
greenhouse  is  in  keeping  the  temperature  gradient 
between  the  wire  and  the  surrounding  air  low,  other¬ 
wise  the  air  is  circulated  too  rapidly  and  most  of  the 
heat  is  lost  through  the  roof  of  the  building.  Oj^erating 
the  wire  at  170  deg.  was  found  to  be  about  the  oiitimum 
temperature.  Incidentally,  this  is  about  the  temperature 
at  which  hot  water  pij^s  are  operated  in  that  type  of 
installation.  Those  interested  in  electric  heating  of 
greenhouses  will  note  that  approximately  1  kw.  of 
installed  capacity  is  required  for  each  degree  rise  neces¬ 
sary  above  the  temperature  of  the  outside  air.  However, 
exjiosure  to  cold  winds  might  alter  this  considerably. 

This  was  purely  an  experimental  installation,  made 
with  the  idea  that  if  successful  a  protective  screen  would 
l)e  jilaced  beneath  the  wires  to  eliminate  any  hazard  that 
might  exist  and  to  make  the  installation  comply  with  all 
code  and  accident  commission  requirements.  Since  this 
installation  was  made  manufacturers  have  developed  a 
lead-covered  resistance  cable  for  soil  heating  which  is 
admirably  suited  to  greenhouses  and  similar  applications 
and  which  will  meet  all  code  or  city  ordinance  require¬ 
ments.  Also,  it  has  been  found  practicable  to 
use  No,  14  and  No.  16  single-conductor,  rubber- 
insulated,  lead-covered  copper  wire,  similar  to 
shielded  radio  lead-in  wire,  at  ratings  not  to 
exceed  4  watts  per  lineal  foot.  In  all  cases 
where  lead-covered  wire  is  used  the  sheath 
should  be  grounded. 

The  accompanying  table  gives  useful  data  on 
two  sizes  of  iron  wire  and  on  two  sizes  and 
makes  of  lead-covered  resistance  cable. 


Hratinx  Wire  No.  14  B  &  SU  Weatherproof  Copper. 
Hot  Resistanee  Ohms  per  1.000  Ft. 


No. 

♦Total 

Watts  per 

Temp.  Rise  Deg.  K 

Feet 

Total 

Sq.Ft. 

Lineal 

for  Sfiilt 

Volts 

Wire 

.Xmperes 

Kw. 

.Soil 

FlM)t 

10 

no 

1,000 

39  0 

4  3 

3,000 

4 

3 

15 

.  no 

800 

48  6 

5  4 

2,300 

6 

7 

20 

no 

725 

53  6 

5.  9 

2,000 

8 

1 

10 

220 

2,000 

39  0 

8  6 

6,000 

4 

7 

15 

220 

1,600 

48  6 

10  7 

4,600 

6 

7 

20 

220 

1,450 

53  6 

11  8 

4,000 

8 

1 

♦.Approx 

for  air  lieatlng. 

Heatinx  W  ire  No. 

.  r>  B. 

W'.tii.  Weatherproof 

Iron, 

Hot  Resistance  7.64  Ohms  per 

1,000  Ft 

15 . 

.  no 

485 

29  7 

3  3 

1 1,400 

6 

7 

20 . 

.  no 

435 

33  1 

3  6 

1,300 

8 

4 

25 . 

.  no 

400 

36  0 

4  0 

1,200 

9 

9 

15 

.  220 

970 

29  7 

6  6 

2,800 

6 

7 

20 . 

.  220 

870 

33  1 

7  2 

2,600 

8 

4 

25 . 

.  220 

800 

36  0 

7  9 

2,400 

9 

9 

t  Wires  assumed  3  ft.  apart 

Heatinx  Wire  No. 

14.  B  < 

k  SG.  G.  E. 

Lead-Covered 

Resistance,  Cable  Resistance  46.0  Ohms  per  1 

,000  Ft. 

15 . 

.  no 

200 

12  0 

1  32 

t200 

6 

6 

25 

.  no 

165 

14  5 

1  60 

165 

9 

7 

15 . 

220 

400 

12  0 

2  64 

400 

6 

6 

25 

220 

330 

14  5 

3  20 

330 

9 

7 

Heatinx  Wire  No.  Ti,  B  &  Sti  Oeneral  Cable  Corporation  ,  , 
I.ead-Covered  Resistanee,  Cable  Resistance  495  Ohms  per  1.000  Ft. 


Watts 

15 .  no  60  3  7  400  JbO  6  7 

25 .  no  50  4  5  500  50  10  2 

15 .  220  120  3  7  800  120  6  7 

25  220  100  4  5  1,000  100  10  2 


t  Wires  afieunied  I  ft.  apart. 
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Microseconds 


1,000-Kv.  and  3,000-Kv.  Tests 

Closely  Controlled  and  Measured 


By  F.  D.  FIELDER 
and  P.  H.  McAULEY 

ll’cslinghousc  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa. 


New  equipment  which  provides  1,000-kv.,  60-cycle 
and  3,000-kv.  surge  voltages  has  recently  been 
installed  at  the  TrafFord  Laboratory  of  the  West- 
inghouse  Electric  &  Manufacturing  Company.  Notable 
here  has  been  the  success  which  marked  the  effort  to 
conserve  building  space  and  secure  greatly  improved 
accuracy  in  the  control  and  measurement  of  the  voltages 
generated. 

Two  500-kv.  transformers,  which  can  be  connected  in 
cascade,  constitute  the  new  60-cycle  equipment.  Since 
these  are  to  be  used  primarily  for  flashover  testing,  the 
continuous  rating  has  been  limited  to  350  kv.  per  unit 
to  minimize  weight  and  cost.  The  nameplate  data  are: 
500  kva.,  6-1  per  cent  impedance,  4,600  volts  primary, 
and  250  volts  tertiary  winding.  A  third  similar  unit  can 
be  installed  when  required  to  give  kv.  r.m.s.  to  ground. 

Power  is  supplied  either  from  a  synchronous  three- 
phase  to  single-phase  motor-generator  or  directly  from 
the  Duquesne  Light  Company  lines.  The  voltage  can 
be  controlled  either  through  a  generator  exciter  field  or 
by  a  step  induction  regulator.  When  flashover  occurs 
the  4,600-volt  circuit  is  interrupted  by  an  automatic 
“Deion”  breaker  which  has  proved  excellent  for  the 
severe  mechanical  service  over  a  period  involving  more 
than  10,000  operations.  Either  transformer  may  be  sup¬ 
plied  from  either  generator  or  directly  from  the  power 
lines,  making  a  very  flexible  and  reliable  system. 

Each  500-kv.  transformer  has  a  tertiary  winding  and 


Control  of  surge  wave  form  improves  accuracy 

of  measurements 

(A)  The  normal  voltage  wave  rises  to  crest  value  in  1.3 
microseconds  and  decreases  to  half  value  in  60  micro¬ 
seconds.  (B)  Unless  the  discharge  circuit  is  properly 
damped,  an  oscillatory  wave,  with  which  reliable  measure¬ 
ments  are  impossible,  is  obtained. 


Transformers  are  insulated  from  ground  for 
500  kv.  with  four  micarta  tubes 
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a  crest  voltmeter  connection.  A 
lOO-cm.  diameter  cast  brass  sphere 
gap  i)rovides  a  standard  for  voltajje 
values.  Xormally.  the  tertiary  wind¬ 
ing  voltage  read  on  an  r.m.s.  meter 
is  used  for  measurements.  A  small 
reactance,  through  which  the  high- 
voltage  winding  current  passes  to 
ground,  is  connected  in  series  with 
the  tertiary  winding  to  compensate 
for  the  effect  of  load  on  the  tertiary 
tvinding  voltage. 

For  radio  interference  testing 
either  transformer  at  ])resent  pro¬ 
vides  a  noise- free  source  uj)  to  200 
kv.  By  modifying  the  choke  coil 
terminal  the  range  can  he  extended. 

The  new  lightning  generator  is  an 
e.xtension  of  the  2.000-kv.  set  in¬ 
stalled  in  1927.  By  using  only  five 
lO-kv.  condensers  for  each  100-kv. 


Water  tube  resistors  have  been  eliminated  from  the  lightning  generator. 


This  is  more  than  ten  times  the  cajiacity  of  a  high-voltage 
condenser  hushing.  However,  when  testing  large  power 
transformers  the  voltage  regulation  will  he  a])preciahle. 
.Also,  for  lightning  arrester  testing  high  capacities  are 
desirable.  To  take  care  of  these  requirements  arrange¬ 
ments  have  been  made  for  paralleling  condenser  groups. 
Capacities  of  0.0133  mfd.  up  to  1.500  kv.  and  0.0266 
mfd.  up  to  750  kv.  are  available. 

-Although  the  capacity  has  been  reduced  25  per  cent 
with  the  3,000  kv.  connection,  a  longer  wave  is  obtained 
than  with  the  old  generator,  because  the  new  method  of 
charging  introduces  less  leakage  to  ground  when  dis¬ 
charge  takes  place.  The  normal  wave  rises  to  crest 
value  in  1.5  microseconds  and  decreases  to  half  value 
in  60  microseconds.  The  wave  front  may  be  lengthened 
by  series  resistance  in  the  generator  or  by  inductance. 
The  tail  of  the  wave  may  be  shortened  by  a  parallel  load 


piece 


10^ ohms  Length  3 ft. 

Pja=/O*ohms  Length  20ft. 


R  *  25, 000  ohms 
%.ength  /  ft 


Redesign  of  charging  circuits  saves 
laboratory  space 

(A)  The  2,0(»0-kv.  frenerator  parallel  charging  circuits 
required  water  tube  resistors  up  to  20  ft.  in  length  (B) 
The  series  charging  system  of  the  3,000-kv.  generator 
permits  the  use  of  standard  12-in.  "Zircon”  resistors. 


Condenser  and  intergroup  gap  arrangements 
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roistancc.  The  liinit  in  this  respect  is  a  wave  wliich 
decreases  to  half  value  in  about  8  microseconds,  lielow 
this  value  undesirable  oscillations  appear  in  the  wave 
form.  The  polarity  of  the  wave  may  be  changed  sitni)ly 
bv  reversing  the  two  charging  leads.  Ready  and  accui^ite 
synchronization  with  the  cathode-ray  oscillograidi  and 
consistency  in  all  characteristics  on  successive  applica¬ 
tions  which  make  this  type  of  surge  generator  so  desir¬ 
able  have  been  maintained. 

Three  checks,  two  of  them  inde])endent,  are  available 
for  voltage  measurements.  The  resistance  voltage  divider 
with  the  cathode-ray  oscillograjih  is  the  standard  method 
with  the  150-cm.  ga])  available  as  well.  A  voltmeter  on 
the  primary  of  the  charging  transformer  also  indicates 
the  surge  voltage,  hut  calibration  by  one  of  the  other 
methods' is  necessary.  Kx|>erience  has  shown  that  unless 
the  generator  circuit  is  carefully  damped  the  sphere  gaj) 
will  indicate  voltages  ui>  to  .^0  per  cent  higher  than  the 
oscillograj)!!.  The  short  o.scillations  which  the  sjdiere  gap 
detects  have  little  or  no  effect  on  the  breakdown  of  gaps 
with  ajipreciahle  time  lag.  Hence,  it  is  not  good  practice 
to  use  tile  sjihere  gap  afone  as  a  standard  for  surge  volt¬ 
age  measurement.  By  jirojier  adjustment  of  the  surge 
generator  circuit  agreement  between  sphere  gap  and  oscil- 
I(»gra])h  values  within  2  ])er  cent  is  obtained,  affording  a 
constant  check  on  measuring  methods. 

.\lthough  this  ec|ui]iment  does  not  develop  the  highot 
surge  voltages  heretofore  reported,  it  does  provide  for 
the  accurate  measurement  with  long  waves  of  voltages 
in  the  3.(XX)-kv.  range  for  the  first  time.  Air  gajis  uji  to 
20  ft.  in  length  can  he  liroken  down.  It  is  e.stimated 
that  two  5.0(X)-kv.  generators  rated  on  the  .same  basis 
woidd  re(piire  at  least  ft.  clearance  to  ground.  Since 
the  laboratory  headroom  is  only  50  ft.,  any  further 
increase  in  voltage  will  necessitate  a  larger  building  (m'  an 
outdoor  generator. 


Sequence  Control  in 
Sinter  Plant  Basfiouse 


By  B.  M.  DAVIS 

General  lilectric  Coiuf'any,  III  Paso,  Tex. 


During  1925  the  K1  Ra.so  smelter  of  the  American 
Smelting  &  Refining  Comjiany  constructed  one  of  the 
first  electrically  ojierated  haghouses  for  removing  sus¬ 
pended  ]iarticles  from  the  ga.ses  coming  from  the  lead 
blast  furnaces,  sintering  machines  and  converters.  The 
.seriuence  of  operation  of  the  fan  and  shaker  motors  was 
controlled  by  a  small  cylindrical  controller  constructed 
in  the  electric  shoj)  at  the  smelter. 

During  the  latter  part  of  1928  the  American  Smelting 
&  Refining  Company  constructed  two  new  sinter  ])lant 
haghouses,  one  at  Amarillo,  Tex.,  and  one  in  Old  Mexico. 
On  account  of  the  large  number  of  units  involved,  the 
engineers  decided  to  use  time-delay  relays  and  contactors. 
The  relays  gave  more  accurate  time  adjustment  for  the 
several  .stages  of  the  operating  cycle. 

dhe  wiring  diagram  shows  the  connections  for  one 
section  of  one  control  equiianent,  as  finally  built.  The 
eiiuipinent  has  been  in  operation  for  more  than  a  year 
and  has  given  very  good  service. 


The  interval  between  shaking  periods  is  controlled  hy 
a  clock.  When  the  contact  is  closed  hy  the  clock,  con¬ 
tactor  A  is  energized  and  the  auxiliary  contact  seals  the 
contactor.  Contactor  A  energizes  contactor  />  and  relav 
No.  1.  When  contactor  /?  is  energized  its  contacts  open 
and  de-energize  the  operating  coil  on  the  fan-motor  con¬ 
trol.  Relay  No.  1.  after  a  definite  time  delay,  closes 
contacts  2  and  4  and  energizes  contactor  C.  When  the 
main  contacts  of  contactor  C  close,  the  auxiliary  contact 
closes  and  seals  and  energizes  relav  No.  2.  The  main 


Con  trot  clock 


.  Circuit  closing  contactors 

i  op€n  wh€n  ch  ’€ntrgi7*c/^ 
o  p  o  aumfiary  confdcf  ensto/ 

I  I  /!  tnt  railed 


Clock 

and 

relays 

time 

dust 

removal 

process 


^rl^'^^rcuitoMning contacton 
0,1  cba*c/  whtn 


J;  I  cn/Mtfiar^  con^c^ 

[f  I 


contacts  of  relay  No.  2  chtse  the  circuit  to  the  operating 
coil  of  the  shaker  motor  control,  starting  the  shaker 
motor.  Wdien  relay  No.  2,  after  a  definite  time.  clo.se> 
its  contactors  2  and  4,  it  energizes  contactor  I),  whose 
main  contacts  open,  de-energizing  the  shaker  motor  con¬ 
trol.  stopping  the  shaker  motor,  and  the  auxiliary  con¬ 
tact  closes,  sealing  the  contactor  and  energizing  relay 
No.  3.  After  a  definite  time  relay  No.  3  closes  its  con¬ 
tacts  2  and  4  and  energizes  contactor  II.  Contactor  E. 
opening  its  main  contact,  de-energizes  the  coils  of  con¬ 
tactors  A,  1)  and  C .  The  auxiliary  contact  of  contactor 
E  closing  energizes  the  operating  coil  of  the  fan-motor 
C(jntrol,  starting  the  fan  motor  and  completing  the  cycle 
Relay  No.  1  controls  the  time  interval  between  shutting 
down  the  fan  motor  and  starting  the  shaker  motor 
Relay  No.  2  controls  the  running  time  of  the  shaker 
motor.  Relay  No.  3  controls  the  time  interval  between 
stopping  the  shaker  motor  and  starting  the  fan  motor. 
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Experience  with 

Chicago  Interchange  Contract 

By  P.  B.  JUHNKE  D  •  .  t  L 

Chief  Load  DisMcLn-,  Ccnn.ouuM  lldison  Coa:M»y  Rcvision  oF  enersy  charse  permits 

better  utilization  of  most  efficient 
plants. 


X  APPROXIMATE  terms.  3.000.000.000  kw.-hr.  at 
a  total  ])rice  of  $14,000,000  rei)resents  the  functioning; 
of  the  Chicago  interchange  energy  contract  during  its 
life  of  six  \ears  so  far  ])ast.  This  3.(XX).000.000  kw.-hr. 
i<  the  energy  that  has  heen  interchanged  lietween  the 
jiarties  to  the  contract  in  their  mutual  etTorts  to  profit 
front  continuously  more  efficient  generating  cajtacity  as  it 
has  heen  installed  in  the  Chicago  district.  Companies  in 
the  contract  or  hy  interconnection  with  them  affected  in 
j:reater  or  less  ilegree  by  its  workings  include  Common- 
Avealth  Edison  Com])any.  Public  J^ervice  Company  of 
Xorthern  Illinois.  Cliicago  District  Electric  Generating 
Conii)any.  .Super-Power  Com])any  of  Illinois.  Illinois 
Power  &  Light  Company,  Indiana  Michigan  Pdectric 
Contjtany.  Xorthern  Indiana  Public  Service  Com])any 
and  others.  The  ])rinci])al  generating  stations  that  figure 
in  the  contract  are  .State  Line  (C.D.E.G.Co. ),  Craw¬ 
ford  .Avenue  (C.E.Co. ),  Waukegan  ( P.S.Co.  of  X.I.) 
and  Powerton  (S.P.Co.  of  I.).  The  Michigan  City  sta¬ 
tion  of  the  Northern  Indiana  Public  .Service  Company, 
whose  first  unit  was  put  on  the  line  a  short  time  ago.  is 
a  newcomer  in  this  group.  To  reach  and  maintain  that 
state  of  balance  in  generation  and  allocation  of  energy 
which  results  in  greatest  economy  to  all  concerned  is  the 
objective  of  the  contract.  This  objective  rerjuires  con¬ 
tinuous  administration  of  the  contract  terms  hy  a  work¬ 
ing  committee  representing  the  different  com])anies.  It 
requires  also  the  occasional  revision  of  these  terms  as 
conditions  change,  as  new  ones  arise  or  as  experience 
adds  knowledge  to  others. 

The  figures  of  3.000.000.000  kw.-hr.  and  $14,000,000 
are.  of  themselves,  impressive,  but  they  do  more  than 
impress.  They  tell  a  story  of  the  shaping  of  construc¬ 
tion  programs  of  the  contracting  companies.  Large  r|uan- 
tities  of  generating  ca])acity  retpiired  for  urban  load 
have  heen  placed  outside  of  the  limits  of  the  cities  and 
where  water  and  fuel  conditions  are  most  favorable.  The 
result  of  this  is  indicated  hy  the  fact  that  now  apro.xi- 
mately  20  })er  cent  of  the  Chicago  peak  is  carried  by 
out-of-the-city  stations  and  they  sujtply  about  30  per 
cent  of  the  energy  used  in  Chicago.  They  tell  also  of 
transfers  of  load  to  the  most  economical  station,  irrespec¬ 
tive  of  ownership,  and  herein  lies  the  contract’s  greatest 
Itenefit. 

It  might  he  of  interest  to  inquire  as  to  experience 
With  the  form  of  the  contract.  During  the  past  five 
years  several  changes  were  necessary.  The  principal 
ones  were  the  introduction  of  the  surplus  energy  charge. 


Treatment  of  operating  costs  exclusive 
of  coal. 

Revision  of  line  rental  charges. 

Relay  and  relay  settings  subcommittee 
formed. 

Originally  the  contract  sjtecifierl  that  energy  he  exchanged 
at  the  coal  cost  of  the  supplying  station  jilus  an  R  charge 
which  designated  the  operating  costs  e.xclusive  of  fuel. 
This  was  jwohihitive  of  free  interchange,  as  with  the  R 
charge,  in  the  vicinity  of  one  mill  ])lus.  the  cost  of  energy 
to  the  receiving  com])any%  even  from  a  most  efficient 
station,  was  higher  than  its  cost  from  a  less  efficient 
station  of  its  own.  where  the  R  charge  could  not  he 
]iro])ortionately  reduced  hy  reduction  in  load.  The  first 
modification  was  to  the  effect  that  where  a  comjiany 
had  capacity  available  to  carry  its  own  load,  the  supply¬ 
ing  company  might  sell  energy  from  idle  capacity  at 
full  rate  jilus  0.2  mill.  This  gave  a  great  impetus  to 
free  interchange,  as  it  permitted  load  to  be  put  on  the 
station  where,  from  an  economy  jioint  of  view,  it  really 
belonged.  After  functioning  under  this  modification 
ap])roximately  four  years,  another  modification  was 
made. 

The  cost  of  excess  reserve 

It  was  realized  that  a  company  building  a  large  excess 
of  generating  capacity  to  su])])ly  another  company  was 
.‘somewhat  at  the  mercy  of  the  latter  company  in  regard  to 
operating  costs.  It  was  su])posed  to  keep  its  capacity 
in  readiness  to  supply,  hut  could  not  always  induce  the 
deficient  company  to  take  energy  at  a  fair  load  factor. 
To  correct  this  a  modification  was  enacted,  making  a 
fixed  o])erating  cost  apply  to  all  excess  reserve.  This 
fixed  cost  was  to  he  the  average  co.st  for  a  given  pericKl 
of  four  months  previous.  This  compensates,  in  theory  at 
least,  the  company  having  an  excess  reserve  for  kee))ing 
its  capacity  in  readiness  for  the  company  having  a  defi¬ 
ciency  in  reserve,  even  though  the  latter  does  not  elect 
to  use  it.  W'ith  this  stipulation  in  effect  everything 
disappears  exce])t  fuel  cost  as  a  determinant  in  the  load¬ 
ing  of  stations  of  different  ownership,  with  the  lone 
exception  of  security  of  service  at  certain  centers  where 
generating  capacity  is  kept  running  without  regard  tf> 
fuel  performance. 

Another  imj)ortant  change  effected  was  a  stipulation 
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to  the  effect  that  when  a  company  having  excess  capac¬ 
ity  sup])lies  interchange  line  capacity  in  excess  of  what 
is  required  to  make  its  excess  reserve  available  to  the 
company  having  a  deficiency,  a  line  rental  charge  shall 
he  paid  for  such  excess  line  capacity.  This  was  deemed 
a  thoroughly  equitable  provision,  as  without  it  the  burden 
on  the  supplying  company  might  be  excessive,  or  else 
it  would  result  in  the  absence  of  line  reserve  so  essen¬ 
tial  to  reliable  supply. 

Another  modification  recently  enacted  jirovides  for  a 
reduction  of  primary  charges. 

The  original  charges  were : 

First  5,000  kw.  at  $1.50  per  kw.  per  month 

Next  10,(KX)  kw.  at  $1..35  per  kw.  per  month 

Next  15.000  kw.  at  $1.25  per  kw.  per  month 

Excess  over  30,000  kw.  at  $1.20  per  kw.  per  month 

The  modified  charges  are  as  follows: 

First  20,000  kw.  at  $1.40  per  kw.  per  month 

Next  .30,(K)0  kw.  at  $1.30  per  kw.  per  month 

Excess  over  50,000  kw.  at  $1.10  per  kw.  per  mmonth 

Operating  functions  assume  definition 

Something  not  contemplated  in  the  original  contract, 
hut  found  highly  desirable,  consists  in  the  authorization 
of  the  oi)erating  committee  to  organize  a  relay  subcom¬ 
mittee  and  a  relay  settings  subcommittee  to  assist  the 
operating  committee  in  the  discharge  of  its  duties.  The 
operating  committee  is  specifically  charged  with  the  desig¬ 
nation  of  relay  settings  on  all  interconnections.  It  is 
obvious  that  this  work  often  involves  considerations  of 
utmost  interest  to  the  engineering  representatives  of 
the  various  companies.  Within  the  confines  of  the  relay 
subcommittee  is  offered  an  opportunity  to  consider  all 
relay  matters  pertaining  to  the  entire  system.  There¬ 
fore,  it  is  not  only  beneficial  as  an  instrument  of  informa¬ 
tion.  but  it  also  is  constituted  to  act  as  a  co-ordinating 
agency  between  the  various  parties  to  the  contract  in  all 
matters  pertaining  to  relays,  design  as  well  as  settings. 
A  memlK'r  of  the  operating  committee  is  chairman  of 
the  relav  sub-committee,  and  the  chairman  of  the  oper¬ 
ating  committee  is  an  ex  ofilicia  member  of  it.  The 
results  obtained  to  date  with  the  relay  committee  have 
been  (juite  satisfactory. 

Contract  not  restrictive  on  operation 

-Aside  from  the  very  definite  specifications  for  fixed 
charges  and  regulations  j^ertaining  to  billing  and  pay¬ 
ments,  the  contract  affords  a  maximum  of  freedom  to 
the  administrative  agencies,  the  working  committee  and 
the  o])erating  committee.  These  committees  are  free  to 
handle  nearly  every  situation  as  the  best  interests  of  all 
concerned  dictate.  Every  member  of  these  committees 
is.  in  a  measure,  his  own  company’s  attorney.  He  is 
charged  with  guarding  his  company’s  best  interests,  with¬ 
out  losing  sight  of  the  broad  view  that  is  necessary  to 
arrive  at  results  etiuitable  and  beneficial  to  all.  -A  desir¬ 
able  guide  for  the  conduct  of  the.se  representatives  is 
that  they,  thoroughly  aware  of  every  phase  of  situations 
arising,  should  in  administering  the  contract  take  a  view¬ 
point  not  less  broad  than  that  of  the  higher  e.xecutives  of 
the  various  companies  who  executed  it.  Fair  dealing  and 
co-operation  are  compatible  with  such  a  viewpoint,  and 
results  can  be  had  instead  of  harangue,  with  distrust 
eliminated  by  a  maximum  portion  of  reasonableness  and 
good  will. 


Housefiold  Ventilation 
Electrically  Feasi  ble 

Bv  FRANK  C.  TAYLOR 

Assistant  Manaijer  Industrial  Sales  Department, 
Rochester  Gas  &  Electric  Company,  Rochester,  A^  V. 

Ventilation  of  homes  holds  some  interesting  load¬ 
building  possibilities  for  utilities  as  well  as  comfort  and 
economy  for  the  occupant.  From  a  financial  point  of 
view  the  ^-hp.  motor  running  continuously  consumes 
approximately  110  kw.-hr.  per  month,  twelve  months  in 
the  year,  or  1,320  kw.-hr.  annually,  approximately  the 
same  consumption  as  an  electric  range,  but  in  the  case 
of  the  fan  motor  the  connected  load  is  approximately 
150  watts  running  continuously,  compared  with  the 
7-kw.  electric  range  with  a  demand  of  5  kw.  for  approxi¬ 
mately  the  same  kilowatt-hours  per  month. 

Ventilation  of  the  home  has  been  held  back  by  the 
lack  of  suitable  equipment.  Motors  and  fans  were  noisy 
and  the  filters  were  not  readily  adaptable  to  home  use. 
Quiet  running  motors  and  fans  are  now  available  and 
these,  in  conjunction  with  ‘‘V”-groove  belt,  have  solved 
the  noise  problem. 

In  order  to  demonstrate  the  feasibility'  of  home  ventila¬ 
tion,  I  installed  in  the  fall  of  1928  in  my’  home,  a  small 
eight-room  house,  a  motor-driven  fan  and  filter  and 
made  use  of  the  warm  air  ducts  as  ventilating  ducts, 
supplying  clean,  warm  air  in  winter  and  in  summer  clean, 
cool  air  from  outdoors.  The  installation  consists  of  a 
jTaper  filter  made  by  National  .Air  Filters.  Inc.,  Louis¬ 
ville,  Ky.,  a  No.  2-V  Buffalo  Forge  conoidal  fan.  running 
at  550  r.p.m.  and  driven  by  a  ^-hp.  General  Electric 
condenser  ty])e  motor  through  a  “V"-groove  belt.  The 
fan,  with  a  capacity  of  800  cu.ft.  per  minute,  delivers 
air  into  the  return  duct  of  the  furnace  and  draws  air 
through  the  filter,  through  which,  by’  suitable  dampers, 
air  may  be  recirculated  through  the  house  or  drawn  from 
outdoors. 

It  was  found  that  it  was  easier  to  heat  the  house  in 
winter  since  the  forced  air  system  remedied  the  situa¬ 
tion  of  insufficient  duct  cajiacity’  for  natural  circulation. 
The  house  was  much  cooler  in  summer ;  in  fact,  it  was 
possible  to  be  perfectly’  comfortable  in  the  living  room  on 
a  hot  summer’s  evening  even  though  all  the  windows 
were  clo.sed.  It  was  also  very  noticeable  that  there  was 
less  dirt  in  the  air  in  the  house,  which  was  proved  by 
inspection  of  the  filter  after  it  had  been  in  operation 
for  a  month. 

It  was  also  interesting  to  note  that  in  the  winter,  when 
all  the  air  was  recirculated  and  no  fresh  air  taken  in 
from  outdoors  to  the  inlet  of  the  fan,  the  amount  of 
dust  and  dirt  in  the  filter  was  approximately  the  .same  as 
it  was  in  the  summer,  when  all  the  air  was  taken  from 
outdoors. 

The  fan  runs  continuously  day  and  night,  summer  and 
winter,  throughout  the  year,  and  this  operation  may 
easily  be  justified  by  a  brief  inspection  of  the  amount 
of  dust  and  dirt  in  the  filter,  which  would  otherwise  be 
breathed  in  by  the  family.  Utilities  can  well  afford  to 
investigate  home  air  conditioning  as  a  prospective  load. 
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In  the  Southeast  are  4(').39v3  farms 
served  hy  electric  service  companies, 
or  28.4  per  cent  increase  in  one  year. 
Nearly  24.000  of  these  farms  averas^e 
8')2  kw.-hr.  per  farm  per  year,  or 
2()V  per  cent  increase  in  one  year. 
One  hundred  and  forty -three  farms 
average  8,430  kw.-hr.  per  year  apiece. 


Georgia  truck  farmer  preserves  prod¬ 
ucts  by  electric  refrigeration.  More 
than  200  Alabama  dairy  farms  use 
electric  refrigeration 


80  per  cent  hatch  obtained  in  this 
electric  incubator  near  Richmond,  Va. 
Small  wattage  lamps  permit  feeding 
chicks  at  night  without  crowding  at 
Roanoke,  Va. 


Twentieth 

Century 

Farming 


By  E.  C.  EASTER 


40  -  watt  units 
heat  each  of  these 
quail  brooder 
coops.  Hundreds 
of  these  electric 
brooders  are  used 
on  White  Oak 
quail  farm  near 
Richmond,  V  a . 
Note  pilot  lamp  on 
row  of  brooders 


Electric  light  over 
pan  of  oil  and 
water  exterminates 
tomato  fruit  worm 
in  Mobile  County, 
Ala. 


Chainnati  Southeast  Dh’isiou, 

Rural  Electric  Sen  ice  Committee,  X.E.L./1. 
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V(/iring  to  Make 


Tenant  Changes  Easier 


Symbols 


In  neneiiil,  feeders  are  run  in  pairs,  each  pair  serving 
tliree  floors. 


Clamp  connecH>r^  ,^~diam.  rod 


Shifting  of  branch  circuits  for  balancing  in  distribution 
cabinets  is  easily  done  by  clamp  connectors 


By  MAX  KUSHLAN 


IN  THI*'  new  office  building  of  the  United  Shoe  Ma¬ 
chinery  Company  at  Boston  many  of  the  17  floors 
are  occupied  hy  small  tenants  and  the  partitions  had 
to  he  designed  to  facilitate  changes  and  extensions  in 
s])ace  allocation.  This  demanded  flexible  wiring  to  meet 
this  condition  without  e.xtensive  cutting  or  patching. 
A])art  from  basements,  exjxised  conduit  work  is  out  of 
the  (juestion  in  a  building  of  this  tyjie.  As  an  alternative, 
sufficient  additional  concealed  conduit  work  had  to  he 
provided  to  take  care  of  future  changes  without  having 
to  disturb  the  main  wiring  or  to  mar  the  jiresent  ap])ear- 
ance.  Flexibility  and  finished  appearance  determined  the 
grou])ing  of  main  feeders,  the  wiring  of  branch  distribu¬ 
tion  cabinets  and  of  floodlight  units  around  the  towers. 

Energy  is  supplied  by  four  Edison  three-wire,  direct- 
current,  1 ,000,()00-ci rc.mil  service  feeders,  each  rated  at 
l,0(X)amp.,  230-115  volts.  Maximum  building  load  can 
he  supplied  with  one  of  the  service  feeders  out.  This 
energy  is  distributed  from  a  switchboard  in  the  basement. 
•After  passing  the  h'dison  meters,  which  are  connected 
across  each  outside  lead  and  neutral,  the  total  energy  is 
suh-metered  to  separate  the  amounts  used  in  jmhlic  light¬ 
ing.  for  building  service  power  and  for  power  and,  light¬ 
ing  in  the  owners’  premises. 

The  main  feeder  cables  are  grouped  in  the  rear  of  the 
switchboard,  where  they  are  carried  under  the  base¬ 
ment  ceiling  on  insulators  supported  on  steel  framing 
and  are  housed  in  sheet  steel  plate,  with  the  side  facing 
the  rear  of  the  hoard  left  open.  This  gives  easy  access 
for  inspection  and  changes.  From  the  cable  inclosure 
the  feeders  are  carried  in  rigid  iron  conduit  to  two 
riser  shafts  extending  between  the  second  and  fifteenth 
floors.  From  there  to  the  top  floor  the  risers  are  carried 
in  a  single  shaft. 

Power  for  lighting  circuits  is  distributed  hy  twenty 
feeders,  of  which  one  is  assigned  to  corridors:  two  risers 
feed  the  floodlight  circuits,  three  are  connected  to  the 
store  cabinets  and  the  rest  are  used  for  office  lighting. 
These  are  grouped  in  pairs,  each  pair  feeding  three  floors 
on  the  average,  as  shown  in  the  tyjncal  riser  diagram. 

To  provide  for  an  antieijiated  increase  in  lighting  load 
on  the  second,  third  and  fourth  floors  additional  feeder 
cajiacity  may  he  supplied  hy  tapjAng  the  two  feeders  now- 
serving  the  fifth  floor.  These  taps  can  he  made  in  junc¬ 
tion  boxes  inserted  on  the  second,  third  and  fourth 
floors  in  the  two  conduit  risers  going  u])  to  the  fifth  floor. 
•A  short  conduit  connection  between  a  box  on  each  of  the 
lower  floors  and  the  nearest  cabinet  permits  an  increase 
in  branch  cajiacity.  .Additional  capacity  and  flexibility 
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Typical  temporary  and  permanent  outlet 
connections  at  floor  columns 

foi"  all  locations  involving  itartition  changes  and  i-appcd 
outlets  in  tenant  s|)aces. 

are  provided  by  cross-connections  between  one  of  the 
lijjhtinj^  feeders  serving:  the  lower  floors  and  the  corridor 
lijL,ditinjj  feeder. 

I'.i^fht  ])()wer  feeders  connected  across  the  outside  dis¬ 
tribution  buses  serve  various  building  requirements, 
riiese  include  stokers,  ash  and  coal  conveyors  for  the 
emergency  building  steam  plant,  used  as  a  stand-by  for 
building  heating  in  case  of  failure  of  steam  sujqtly  from 
the  Kdison  system.  These  feeders  also  energize  motors 
for  running  pum])s.  ventilating  fans,  sewage  ejectors, 
compressors,  etc.,  also  ten  ])assenger  and  one  freight 
elevators.  Five  of  the  elevators  are  operated  between 
the  first  and  thirteenth  floors,  where  the  elevator  control 
panels  for  the.se  cars  are  located.  These  iianels  are  fed  by 
two  ])arallel  risers  which  are  cross-connected  through  an 
emergency  switch  to  insure  continuous  service.  Three 
passenger  elevators  are  terminated  and  controlled  at  the 
twentieth  floor  and  the  remaining  machines  are  run  iq) 
to  the  top  floor.  This  ])rovides  a  choice  of  local  or  ex¬ 
press  elevator  .service.  These  elevators  are  of  the  auto¬ 
matic  pre-registered  type,  the  operator  ]Hishing  a  button 
for  closing  the  doors  and  another  button  for  a  .stop  at 
any  floor. 

Branch  wiring  for  lighting  is  distrilnited  from  three- 
wire  mains  to  two-wire  branches  in 


])anels  on  the  two  sides  and  outside  of  the  cabinet  jiroper 
|H*rmits  additions  and  changes  in  metering  without  in¬ 
volving  major  changes  in  cabinet  wiring.  The  cabinets 
are  made  by  the  Worcester  Electric  Manufacturing 
Comj^any. 

Lighting  branch  wiring 

To  avoid  disturbing  the  present  conduit  when  making 
changes  and  adidtions  in  oftice  areas,  the  permanent 
switch  and  plug  receptacle  boxes  are  ]>laced  on  columns 
and  on  outside  walls,  as  shown  in  the  conduit  plan  and 
elevation.  Some  of  the  present  switches,  which  are  tem¬ 
porarily  located  at  convenient  points  on  partitions, .may 
be  removed  and  permanent  switches  installed  in  extra 
lK).xes  provided  for  them  without  disturbing  most  of  the 
wiring. 

•Anticipating  changes  in  office  arrangements  which  will 
include  areas  taken  by  jiresent  corridors,  conduits  for 
corridor  wiring  have  a  number  of  duplicate  outlet  boxes. 
One  set  of  these,  wired  for  present  use.  is  now  connected 
to  the  public  meter.  The  second  set  of  corridor  outlets 
is  now  capped  and  concealed  behind  the  plaster,  but  is 
connected  by  conduit  to  the  tenants’  circuits.  These  are 
arranged  to  be  ultimately  controlled  from  the  permanent 
switch  boxes,  as  indicated  in  the  conduit  plan. 

In  harmony  with  the  architectural  treatment  of  the 
towers,  the  upper  floor  exteriors  and  roof  are  flocKllighted 
by  concealed  units  placed  around  the  recesses  on  the  21st, 
23(1  and  24th  floors  and  on  the  roof.  The  setback  at 
the  21st  floor  is  equipped  with  33  projectors,  each  rated 
at  1,000  watts  and  provided  with  stippled  lenses.  Sup¬ 
port  for  the  floodlighting  units  on  this  and  on  the  24th 
floor  .setbacks  is  provided  by  continuous  6-in.  channels 
resting  on  wood  blocks  spaced  about  8  ft.  apart,  as  shown 
in  detail  in  the  drawing.  This  gives  a  cushioning  effect 
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Detail  of  channel  supports  for 
floodlight  units 

on  2-lth  aiul  2.'jth  floor.«. 


distribution  cabinets  e(juipi)ed  with 
sejiarate  metering  panels,  as  shown  in 
a  typical  cabinet  diagram.  Connection 
between  the  vertical  busbars  and  hori¬ 
zontal  branch  conductors  in  the  form 
of  solid  round  rods  are  made  with 
removable  clamp  connectors.  This 
provides  flexibility  in  connecting  any 
])air  of  branches  to  a  bus  tied  to  either 
of  the  outside  wires  of  the  three-wire 
leeder.  \  shift  of  a  branch  from  one 
side  to  the  other  for  better  balancing 
can  be  made  without  any  other  change 
than  a  relocation  of  a  clamp  connector. 

1  he  location  of  meters  (Jii  separate 
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and  helps  to  lev’el  the  unit  bases  on  the  sloping  surfaces 
of  the  setback  areas.  The  24th  floor  exterior  is  illumi¬ 
nated  by  29  250-watt  floodlight  units.  On  the  23d  floor 
the  method  of  floodlighting  and  supports  had  to  be 
adai)ted  to  the  narrow  space  between  tower  and  parapet 
and  sloping  faces  of  the  stone  cornices.  Illumination  on 
this  floor  is  provided  by  a  combination  of  25  lOO-watt 
small  round  units  provided  with  shields  to  screen  the 
light  beams  from  the  windows  and  58  200-watt  cornice 
lights  of  rectangular  shape  to  conform  to  the  architecture. 
The  four  corners  on  the  23d  floor  are  intensified  by  the 
aid  of  250-watt  projectors.  The  smaller  units  on  the 
23d  floor  are  placed  on  plates  which  are  fastened  by 
angles  to  a  continuous  channel  iron  anchored  to  the  struc¬ 
ture  wall  as  shown  in  j)lan,  elevation  and  section. 

Koof  lighting  is  ])rovided  by  26  1,000-watt  floodlights, 
so  placed  and  directed  as  to  produce  a  pleasing  “scalloped 
shadow”  eft’ect  at  the  bottom  line  of  the  i)yramidal  roof. 
Part  of  this  directed  light  ])rojects  beyond  the  truncated 
top,  intensifying  the  upper  part  of  the  flagpole.  The 
lower  part  of  the  stafif  is  brought  out  by  light  from  three 
250- watt  projectors  located  on  the  penthouse  roof. 

The  types  of  floodlighting  units  and  details  of  their 
sui)ports  were  developed  by  Hollis  French  &  Allen  Hub¬ 
bard,  the  electrical  engineers  for  this  building,  in  collab¬ 
oration  witb  the  engineers  of  the  (ieneral  Electric  Com¬ 
pany,  who  furnished  the  floodlighting  eciuipment, 

T 

Southeastern  N.E.L.A. 
Stimulates  Architects 

.\ward  of  jirizes  is  announced  by  C'.  M.  Kilian,  execu¬ 
tive  .secretary  Southeastern  Division,  X.E.L.A.,  in  a 
lighting  and  wiring  competition  for  architects  recently 
concluded  within  the  states  of  Alabama,  Georgia,  Florida, 
'Pennessee,  V  irginia  and  North  an.d  South  Carolina.  'I'he 
judges  were  M.  H.  Furhringer,  director  American  Insti¬ 
tute  of  .-\rdiitects,  Memphis;  L.  W.  Davis,  general  man¬ 
ager  Association  of  Klectragists  International,  New 
\ Ork  City,  and  J.  M.  Ketch,  lighting  engineer.  National 
Lamp  Works,  Nela  Park,  Ohio.  Awards  ofifered  totaled 
$3,150,  and  the  competitors  were  divided  into  seven 
groups  as  follows: 

I.  For  the  best-wired  residence,  total  construction  cost  not  in 
excess  of  $12,500 — First  prize,  $500;  second,  $250;  third,  $100. 

II.  For  the  hest-wired  residence,  total  construction  cost  more 
than  $12,500 — First  prize,  $350;  second,  $100;  third,  $50. 

III.  For  the  best-wired  apartment  huildins,  four  units  or  more 
— First  prize,  $250;  second,  $100;  third,  $50. 

I\'.  For  the  best-wired  and  lighted  retail  establishment  (any 
size)  with  display  windows — First  prize,  $250;  second,  $100. 

\'.  For  the  best-wired  and  lighted  office  building  of  five  floors 
or  more — First  prize,  $250;  second,  $100. 

\’I.  For  the  commercial  building  with  the  best  exterior  elec¬ 
trical  displays  and  decorative  lighting,  including  electrical  adver¬ 
tising  suggested  by  the  architect — P'irst  prize,  $250;  second,  $100. 

\’II.  For  the  best-wired  and  lighted  factory  building  of 
40.000  s(i.ft.  or  more — First  prize,  $250;  second,  $100. 

No  awards  were  made  in  Group  HI  and  Group  VII, 
and  no  second  prize  was  awarded  in  Group  V  and  Group 
\T.  'Pile  ten  awards  made  were  for  buildings  in 
Memphis,  'Penn.;  \^aldese,  N.  C. ;  X'irginia  Beach,  Va. ; 
Miami,  Fla.;  Jacksonville.  F'la. ;  Camden,  S.  C. ;  Norfolk, 
\'a. :  Charlotte.  N.  C. :  .Atlanta,  Ga.,  and  Greenville,  S.  C. 
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Rebuilt  Meters  Save  Space 
on  Dispatcher  s  Board 

By  URIAH  DAVIS 

Assistant  Chief  Load  Dispatcher 
Commonivealth  Edison  Company,  Chicago,  III. 

'Pen  impulse-operated  graphic  instruments  that  by  a 
remote-metering  system  record  the  output  of  generating 
stations  on  the  load  di.spatcher’s  board  of  the  Common¬ 
wealth  P'dison  Company  have  been  rebuilt  to  occupy  only 
one-half  of  the  space  that  they  covered  before.  Recently 
the  office  of  the  load  dispatcher  was  enlarged  and  re¬ 
arranged  and  this  furnished  an  occasion  for  extensive 
revision  of  the  recording  instruments  of  the  remote- 
metering  system,  with  the  result  that  these  instruments 
now  occupy  an  area  of  only  84  sq.ft,  on  the  system’s 
diagram  hoard  in  comparison  with  the  17  sq.ft,  formerly 
required.  In  the  old  installation  the  operator  in  charge 
of  power  house  load  control  was  forced  to  get  up  from 
his  desk  and  go  to  each  meter  to  read  it.  Now  all  meters 
can  be  read  easily  from  the  desk  position. 

'Phe  remote-metering  system  as  it  was  originally  in- 


A  eVibrai-or  Conbaci-  Gahanomefer 


Original  remote-metering  recorder 


Thi.s  sketch  shows  the  mechanically  balanced  recoi'<ler 
originally  installed.  The  received  impulses  ac'tuate  the 
reversing  relay,  which,  by  means  of  the  condenser,  for 
e:ich  impulse  received  sends  two  to  the  galvanometer. 
Tile  sum  of  impulses  in  the  galvanf)meter,  smoothed  out 
by  a  glycerine  dashpot,  tends  to  rai.se  the  contact  arm 
and  start  the  pointer  motor  in  such  a  direction  as  to 
move  the  pointer  and  recording  pen  on  the  threaded  shaft 
up  the  scale. 

As  the  pointer  moves  up  the  tension  f)f  the  spiral  spri!ig 
is  increased  and  a  greater  sum  of  impulses  in  the  galva¬ 
nometer  is  reejuired  to  hold  the  motor  cf)ntact  closed.  A 
state  of  balance  in  which  the  spring  and  galvanometer 
tortiues  are  equal  stops  the  motor  and  leaves  the  i)ointer 
at  an  indication  of  the  measured  load. 

As  the  load  decreases  and  the  impulses  to  the  galvanom¬ 
eter  are  lessened  in  number  the  spring  tension  depresses 
the  contact  and  connects  the  pointer  motor  in  reverse  and 
the  pointer  moves  down  the  scale  to  a  new  biilance.  The 
limit  switch  stops  the  motor  and  prevents  throwing  the 
spring  belt  drive  in  case  the  zero  adjustment  is  in  error. 

The  chart  roll  motor  is  a  synchronous  unit.  In  the  revised 
installation,  as  explained  in  the  following  sketches,  the 
individual  record  roll  drives  and  the  meohanical  balance 
between  the  pointer  and  the  galvanometer  are  eliminated. 
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System  loads  at  a  glance 

This  installation  of  power  house  output  remote-metering 
instruments  placed  along  the  bottom  of  the  dispatcher’s 
board  is  compact  enough  so  that  the  load  control  operator 
of  the  Commonwealth  Edison  Company  can  watch  the  per¬ 
formance  of  generating  stations  without  moving  from  his 
desk.  At  the  left  the  upper  meter  shows  the  integrated 
time  error  in  system  frequency.  Below  is  a  graphic 
meter  showing  energy  interchange  between  2.5-  and 
*iO-cycle  systems.  The  next  five  are  recorders  of  60-cycle 
generation  in  separate  stations,  next  is  the  total  of 
60-cycle  energy,  next  2.5-cycle  total,  next  three  separate 
25-cycle  generations  and  last  a  frequency  indicator. 

Stalled  was  described  in  the  Electrical  World  of  June 
18,  1927.  The  meters  had  the  galvanometer  element,  re¬ 
cording  chart,  timing  mechanism  and  reroll  all  in  one 
case.  As  they  now  operate  the  galvanometer  elements 
are  separated  from  the  recorders,  which  alone  appear  on 
the  hoard.  The  galvanometers,  relays  and  other  asso¬ 
ciated  equipment  are  located  in  a  separate  room,  thus 
removing  the  noise  of  their  operation  from  the  dispatch¬ 
er's  office  and  making  it  much  easier  for  the  operators 
to  concentrate  on  their  work. 


The  separation  of  the  heavily  damped  ballistic  gal¬ 
vanometer  (milliammeter)  from  the  recording  mechanism 
required  the  re]>lacement  of  the  original  variable  spring- 
tension  balance  between  the  two  units  by  some  other 
means.  A  potentiometer  laid  in  a  spiral  on  a  narrow 
drum  geared  to  the  curve-drawing  element  furnished 
this  means.  This  resistance  is  connected  in  the  variable 
section  of  a  bridge  balance  as  is  shown  in  one  of  the 
accompanying  diagrams. 

The  bridge-calibrating  resistances  are  arranged  in  such 
a  manner  that  they  can  be  varied  by  means  of  a  screw 
arrangement.  The  bearings  in  the  recording  mechanism 
were  all  replaced  with  ball  bearings  and  the  dials  re¬ 
placed  with  illuminated  dials.  All  of  the  chart  drums 
of  the  recorder  mechanisms  were  assembled  in  line  and 
mechanically  connected  so  that  all  are  driven  by  one  tim¬ 
ing  motor  of  sufficient  capacity  to  eliminate  the  trouble 
that  frequently  occurred  with  the  small  clock  motors  in 
the  original  meter  assemblies. 


Sketches  (a)  and  (b)  are  identical  elec¬ 
trically;  (a)  is  the  arrangement  of  parts 
to  indicate  the  separation  of  elements  and 
to  show  mechanical  relations;  (b)  is  a 
simplified  electrical  diagram  to  facilitate 
tlie  explanation  of  operation,  (c)  is  a 
detail  of  the  rotary  potentiometer. 

Under  no  load  the  reversing  relay  is  open, 
the  recorder  shows  zero  and  the  poten¬ 
tiometer  resistance  is  on  that  side  of  the 
bridge,  in  series  with  resistance  (A),  so 
as  to  prevent  more  than  a  very  minute 
current,  not  sufficient  to  operate,  in  the 
galvonometer.  The  reversing  relay  starts 
sending  impulses  which  divide  between  the 
liaths  afforded  by  the  galvonometer  and 
the  resi.stances  on  the  positive  side  of  the 
bridge.  The  contact  arm,  its  movement 
.smoothed  by  the  glycerine  dashpot,  moves 
up  to  make  the  forward  motor  connection. 

The  pointer  motor  drives  the  pointer  up 


the  scale  and  also  turn.s  the  potentiometer 
drum  in  sketch  (c),  so  that  potentiometer 
resistance  is  transferred  to  the  other  side 
of  the  bridge.  This  change  increases  in 
the  galvanometer,  the  current  flowing 
through  the  resistance  (B)  and  (.4),  which 


is  opposite  in  direction  to  the  impulse  cur¬ 
rents.  A  point  is  reached  on  the  s«*ale 
and  on  the  potentiometer  at  which  the 
opposing  impulse  and  steady  currents  in  the 
galvanometer  are  in  balance ;  the  contact 
arm  returns  to  center  and  the  drive  motor 
stops.  Rotary  potentiometer  makes  2.8 
revolutions  from  zero  to  full  scale  reading 
of  recorder. 

Changes  up  or  down  in  the  frequency  of 
impulses  disturb  this  balance  and  cau.se  the 
drive  motor  to  start  forward  or  backward. 
The  alternating-current  vibrator  serves  only 
to  oscillate  slightly  the  contact  arm  so 
that  it  will  not  stick.  The  synchronous 
motor  drive  for  the  record  chart  is  missing 
from  this  design.  Its  place  is  taken  by  a 
single  motor  which  drives  the  charts  of 
all  ten  instruments  on  the  dispatcher’s 
board. 
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Reclosing-Breaker  Practice  or  35  Companies 


(Information  oollected  by  Klectrioal  Apparatus  Committee,  X.E.L.A.) 
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Network  Switch  Failures  Controlled 


Bdlancins  transformers  helpful. 

Light  load  periods  watched. 

Voltage  regulation  excellent. 
Protective  grounds  guard  men  against 
back  feeds. 

Lessons  of  nine  years’  operation. 


By  C.  W.  FRANKLIN 

Supt’i'lnfriuiciit  Transmission  and  Distribution  Department, 
United  Electric  Lii/ht  Ur  Power  Company,  Nc’w  York 


OX  J.\XU.ARV  1.  1931,  98.5  per  cent  of  the  total 
t)0-cycle  distribution  transformer  caj^acity  in 
Manhattan  was  in  network  service,  with  1.820 
protectors  in  automatic  operation  in  connection  with 
291. (XX)  kva.  of  transformers.  Sixty  3.000-volt  and  .50 
13.8-kv.  feeders  handled  this  service.  208.000  kva.  heinj^ 
on  the  higher  voltage  feeders.  All  lighting  service  on 
the  company’s  distribution  system  is  supplied  from  net¬ 
works,  the  system  being  three-phase,  four-wire,  with  120 
volts  for  lighting  and  208  volts  for  power.  The  initial 
installation  went  into  o])eration  in  Ai)ril,  1922.  The 
conipanv  distributes  all  the  60-cycle  energy  sold  on 
Manhattan  Island  and  .south  of  13.5th  Street  its  service 
parallels  the  direct-current  .service  of  the  New  York 
Edison  Cotupany,  with  which  it  is  affiliated.  The  reli¬ 
ability  and  efficiency  of  the  service  are  such  that  the 
company  intends  to  build  no  more  substations  and  it 
plans  to  meet  increment  loads  by  installing  high-voltage 
transformer  capacity  supplied  directly  from  station  feed¬ 
ers.  The  principal  les.sons  of  the  past  nine  years’ 
experience  which  have  led  to  im])roved  methods  of  oper¬ 
ation  are  given  below. 

Several  types  of  network  protectors  used 

The  distribution  transformers  are  located  in  vaults 
located  on  the  consumers’  premi.ses.  either  iu  the  build¬ 
ing  projxfr  or  ])referal)ly  under  the  sidewalk.  Trans¬ 
former  banks  on  the  13.860- volt  feeders  are  of  150.  .500. 
4.50  and  600  kva.  capacity,  with  one  installation  under 
construction  where  l.(X)0-kva.  banks  are  planned.  W  hile 
the  u.se  of  polyphase  transformers  is  increasing,  the 
majority  of  the  transformers  used  are  single  phase.  The 
transformers  are  rated  13,7.50  to  125  volts  with  taps 
at  13.406  and  13.063  volts  and  5  per  cent  inherent 
reactance.  All  high-voltage  transformers  have  a  subway 
ty])e  of  high-voltage  terminal,  thus  allowing  the  lead 
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.sheath  street  cables  to  be  C(mnected  directly  to  the 
transformers. 

.As  the  company  has  been  using  network  protectors 
since  1922,  it  has  a  considerable  number  of  types  in  serv¬ 
ice.  The  protectors  used  on  transformer  banks  of  4.50 
kva.  and  larger  are  the  present  standard  tyjie  non- 
submersible,  motor-operated,  .shunt-trip  network  protec¬ 
tors.  with  silver-plated  butt  tyi)e  contacts.  These  pro¬ 
tectors  are  equipped  wdth  three-phase  operating  relays 
and  phasing  relays.  Phasing  relays  are  used  on  all 
13.800- volt  installations.  The  protectors  are  also 
equipped  with  a  reactor  cut-out  relay  for  increasing  the 
reverse  current  trip  setting  of  the  operating  relay.  This 
reactor  cut-out  consists  of  a  reactor  shunted  across  each 
current  transformer  of  the  protector  and  a  relay  which  is 
set  to  pick  up  with  150  per  cent  rated  full  load  of  the 
protector  flowing  through  it.  W’hen  the  cut-out  relay 
picks  up  it  opens  the  reactor  circuit  and  thus  allows  the 
operating  relay  to  trip  quickly,  which  is  desirable  during 
primary  faults.  The  complete  reactor  cut-out  relay 
assembly  is  mounted  on  the  current  transformer.  These 
reactor  cutout  relays  are  only  used  when  it  is  desirable  to 
make  the  operating  relays  insensitive.  At  present  ap¬ 
proximately  20  per  cent  of  the  network  protectors  are 
insensitive. 

W^ith  300-kva.  l)anks  800-amp.  ])rotectors  are  used. 
These  may  be  either  motor  or  solenoid  oj^erated,  shunt 
trip,  with  silver-plated  butt  type  contacts. 

W'ith  150-kva.  banks  500-amp.  protectors  are  used. 
These  i)rotectors  are  all  solenoid  o])erated  and  have  cop¬ 
per  brush  type  contacts  with  carbon  arcing  tips.  Some 
are  arranged  for  no-voltage  trip  and  some  for  shunt  trip 
operation. 

Voltage  regulation  close 

In  the  metropolitan  area  it  is  considered  essential  to 
maintain  the  alternating-current  network  voltage,  under 
normal  conditions,  between  the  limits  of  118  and  126 
volts  at  the  consumer’s  service.  If  2  volts  drop  is 
allowed  in  the  consumer’s  wiring  116  to  124  volts  is  the 
range  at  the  lamps. 

While  the.se  are  the  actual  maximum  and  minimum 
limits,  in  practice  the  vast  majority  of  services  have  much 
closer  regulation,  as  can  be  seen  from  the  following 
data  for  1930: 

Number  of  rherk  readincs  at  distribution  transformer  !M‘r(indarip<i.  .  17,184 

■Vverage  voltage .  1 22.  At 

Number  of  check  readituts  at  services  from  street  mains .  10.949 

Average  voltage . . . . . .  121.50 

UKtrlbutiun  transformer  secondaries : 

Per  cent  readings  below  120  volts .  2.54 

Per  cent  readings  above  124  volts .  0.02 

Per  cent  readings  above  123  volts .  5.  24 

Services  from  street  mains: 

Per  cent  readings  below  120  volts .  7  05 

Per  cent  readings  above  1 24  volts .  0  00 

Per  cent  readings  above  123  volts .  3.39 
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We  have  found  that  increment  startinjj  of  larj^e  motors 
eliminates  f  icker  conditions.  While  considerable  latitude 
in  the  amount  of  startinj^  current  is  permissible  tinder 
certain  conditions,  the  increments  in  startinjj  current  are 
normally  limited  to  100  amp.  jiltis  1  amp.  for  each 
kilowatt  of  demand.  This  latter  is  based  on  the  hijjhest 
half-hour  integrated  demand  on  the  service  to  which 
the  motor  is  connected,  as  determined  by  the  company. 
Another  limitation  is  that  the  starter  will  not  open  the 
circuit  during  the  entire  starting  operation.  For  installa¬ 
tions  of  400  kw.  demand  and  above  special  considera¬ 
tion  is  required. 

As  an  illustration  of  this  ty]>e  of  starting,  at  one  instal¬ 
lation  in  Manhattan  there  is  installed  a  450-lqi.  synchro- 
n«)us  motor  together  with  a  number  of  smaller  motors, 
rite  present  transformer  installation  consists  of  three 
.?00-kva.  hanks.  The  starting  of  the  450-hp.  motor  is 
in  live  stejis.  The  total  variation  in  voltage  is  64.  hut 
the  largest  drop  at  any  time  is  2  volts,  which  causes  no 
iu)ticeahle  flickering  of  lights. 

On  installations  similar  to  the  one  described,  where 
several  transformer  hanks  are  paralleled  on  a  solid  bus, 
balancing  transformers  are  used  as  reactance  instead  of 
iron  core  reactors.  The  balancing  circuit  re(|uires  a  bal¬ 
ancing  unit  in  each  transformer  secondary  and  the 
secondaries  of  these  balancers  are  so  interconnected  as 
to  ])resent  maximum  reactance  to  circulating  currents, 
hut  minimum  reactance  to  the  path  of  normal  load 
currents. 

The  balancing  circuit  gives  good  voltage  regulation 
under  all  sy.stem  conditions,  with  only  a  small  voltage 
drop  for  a  given  motor-starting  current,  and  causes  each 
transformer  hank  to  carry  its  share  of  the  load,  and 
thereby  reduces  circulating  current  on  unbalanced  feeds 
to  a  negligible  amount.  With  these  balancers  sensitive 
network  protectors  are  used. 

Troubles  do  not  affect  service 

We  have  had  many  cases  of  faults  on  primary  cables, 
transformers  and  secondary  network  mains,  hut  in  nc 
such  ca.se  have  we  had  anything  more  than  the  few  local 
interrru])tions  which  were  due  to  the  destruction  of  sec¬ 
ondary  cables  sup])lying  the  local  load,  in  the  process  of 
the  network  excercising  its  self-clearing  functions.  Tn 
other  words,  there  are  plenty  of  troubles  with  networks, 
hut  they  do  not  affect  .service  or  the  public,  and  while 
the  engineer  is  just  as  hu.sy  as  ever,  he  is  relieved  of 
the  resi)onsihility  of  explaining  causes  for  inadequate 
.•service. 

In  1^28  there  were  52  faults  on  13,800-volt  cables  and 
joints,  95  faults  on  3.000-volt  cables  and  joints.  49  faults 
on  secondary  cables  and  joints  and  two  failures  on 
13.800-volt  transformers.  All  hut  two  of  the  faults  on 
primary  cables  and  joints  cleared  without  blowing  fu.ses 
in  any  network  protectors.  All  hut  one  of  the  49  faults 
on  secondary  cables  and  joints  cleared  without  blowing 
fuses. 

In  19v40  there  were  113  faults  on  13.800-volt  cables 
and  joints,  98  faults  on  3,0(K)-volt  cables  and  joints.  53 
faults  on  secondary  mains  and  twelve  failures  on  13.800- 
volt  transformers.  Network  jirotector  fu.ses  blew  on  nine 
of  the  faults  on  primary  cables  and  joints  and  on  two 
of  the  secondary  faults.  Fuses  blowing  on  i)rimary 
faults  were  caused  by  the  protectors  not  opening  due 
to  some  mechanical  trouble. 

We  estimate  that  more  than  50  per  cent  of  the  failures 
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occurring  on  the  network  protectors  are  indirectly  dtio 
to  excessive  protector  operations  either  during  light  load 
jieriods.  or  on  protectors  installed  in  new  buildings  where 
a  relatively  large  transformer  caj^acity  has  been  installed 
hut  on  which  the  load  is  small.  During  such  periods  <if 
light  load  the  transformer  voltage  at  times  lags  the 
network  voltage  due  to  system  conditions.  If  the  ]iro- 
tector  is  not  equipped  with  a  ^diasing  relay  a  periodic 
closing  and  oldening  or  “]nimping”  condition  is  set  up. 
With  the  phasing  relay  installed  the  protector  is  held 
open  and  then  trouble  is  often  encountered  with  motors 
starting  and  causing  the  lights  to  flicker. 

In  tall  buildings  elevator  installations  generally  use 
the  Ward  Leonard  .system  of  control,  which  depends 
upon  regenerative  braking  for  sto])ping  the  cars.  With 
the  load  on  the  in.stallation  this  hack  feed  into  the  supply 
does  not  afifect  the  network  protector,  hut  during  light 
load  periods  the  hack  feeds  are  large  enough  to  open 
the  network  protectors.  This  may  leave  the  installation 
with  only  the  street  or  interbuilding  secondary  tie  in 
service.  Of  course  the  protectors  will  reclose  again  after 
the  hack  feed,  hut  the  resulting  low  voltage  when  the 
protectors  open  is  likely  to  cause  circuit  breakers  on 
other  a]iparatus  with  low-voltage  releases  to  trip  out 
and  the  lights  to  flicker.  Another  condition  that  occurs 
during  light  load  periods  is  the  opening  of  some  of  the 
]>rotectors  due  to  the  network  voltage  at  these  locations 
liecoming  slightly  higher  than  the  transformer  voltage. 
Under  such  condition  the  phasing  relay  may  he  closed, 
hut  the  three-phase  operating  relay  remains  open.  Any 
fluctuating  load  in  the  vicinity,  such  as  an  elevator,  will 
drop  the  network  voltage  enough,  on  .starting,  to  cause 
the  three-phase  relay  to  close.  This  results  in  a  pumping 
condition. 

To  remedy  these  conditions  it  was  necessary  on  sev¬ 
eral  installations  to  make  the  protectors  insensitive  hy 
means  of  reactor  cut-out  relays.  Hy  the  use  of  balancing 
transformers  on  multijde  hank  installations  the  operation 
of  network  ])rotectors  during  light  load  periods  has  been 
improved  so  that  in  all  except  a  few  instances  sensitive 
protectors  can  he  used.  There  are  in  service  at  the 
present  time  more  than  300  balancer  installations  on 
our  system. 

The  other  troubles  occurring  on  network  protectors  are 
caused  hy  mechanical  troubles,  such  as  friction  in  the 
relay  or  operating  mechanism,  etc. 

Switch  failures  sharply  reduced  since 
network  installation 

Due  to  the  United  Electric  T.ight  &  Power  Company 
operating  a  network  sy.stem  through  the  development 
period  our  operating  record  of  switch  failures  is  doubtless 
higher  than  would  he  found  in  companies  which  have 
only  recently  installed  network  systems.  Between  A])ril. 
1922.  and  January,  1931,  the  network  protectors  on  the 
system  are  recorded  with  a  total  of  516,642  switch  opera¬ 
tions.  half  of  these  being  closing  and  the  other  half 
ojiening  ojierations.  During  this  .same  period  there  were 
955  failures,  365  of  this  total  being  failures  to  o])en 
and  590  being  failures  to  close.  The  total  failures  based 
upon  protector  operations  amount  to  0.184  per  cent. 
Failures  to  open  amount  to  0.141  per  cent  and  failures 
to  close  amount  to  0.228  per  cent.  The  protector  opera¬ 
tions  upon  which  the  failures  are  based  are  tho.se  occur¬ 
ring  when  a  feeder  is  cut  out  or  cut  in  service.  Pumping 
and  test  operations  are  not  included.. 
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From  1924  to  1931  the 

per  cent  of  total 

failures  per 

year 

has  been  as  follows; 

Per  Cent 

Per  Cent 

Year 

Total  Failures 

Year 

Total  Failures 

1924.. 

.  I.IO 

1928 . 

0.140 

1925.. 

.  0.222 

1929 . 

0.133 

1926.. 

.  0.231 

1930 . 

0.1735 

1927.. 

.  0.206 

The  increase  during  1930  was  due  to  the  elimination 
of  the  practice  of  cutting  various  feeders  out  of  service 
during  light  load  periods.  As  the  comparison  of  failures, 
based  upon  a  percentage  of  the  protector  operations,  is 
not  an  entirely  suitable  method  of  comparison,  the  num¬ 
ber  of  failures  per  switch  per  year  of  service  is  also 
being  recorded. 

From  1926  to  1931  the  number  of  failures  per  switch 
per  year  of  service  is  as  follows : 


1926. 

1927 

1928. 


0.772 
0.400 
0.  177 


1929. 

1930. 


0.125 
0. 106 


W'hen  the  failures  are  compared  this  way  a  marked 
improvement  in  operation  each  year  is  noticed. 

One  of  the  major  problems  on  networks  is  the  protec¬ 
tion  to  men  working  on  the  high-voltage  feeders.  When 
a  feeder  is  taken  ofif  to  be  worked  upon  grounds  are 
placed  on  the  feeder  at  the  station  and  at  locations  on 
each  side  of  the  point  at  which  work  is  to  be  done.  To 
place  the  grounds  on  the  feeder  outside  of  the  station 
spring  closed  grounding  switches  are  installed  in  the  main 
tank  of  the  distribution  transformers,  which  short  circuit 
and  ground  the  high-voltage  terminals  of  the  transformer. 
.An  interlock  coil  is  provided  on  these  distribution  trans¬ 
former  grounding  switches  to  mini¬ 
mize  the  danger  of  closing  the  switch 
while  the  transformer  is  energized. 

In  case  the  interlock  should  fail  the 
switch,  being  spring  closed,  closes 
rapidly,  and  it  is  rated  for  the  maxi¬ 
mum  obtainable  ground  current. 

.A  test  was  made  on  a  13,800- volt 
network  feeder  on  the  system  to  de¬ 
termine  the  maximum  voltage  ob¬ 
tained  under  the  condition  of  an  acci¬ 
dental  back  feed  on  a  feeder  grounded 
(three  phasqi)  at  only  one  location. 

The  distance  from  the  point  of 
grounding  to  point  of  back  feed  was 
16,000  ft.  The  transformer  capacity 
at  point  of  back  feed  was  150  kva., 
connected  delta-wye.  The  voltage  ob¬ 
tained  on  the  13.8(X)-volt  side  of  the 
distribution  transformer  at  the  point 
of  back  feed  was  from  75  to  82  volts 
(r.ni.s.)  per  phase,  which  checks  with 
calculated  values  for  such  conditions. 

The  test  showed  that  it  is  absolutely 
safe  for  a  man  to  work  on  a  13,800- 
volt  feeder  with  protective  grounds 
applied  in  so  far  as  back  feed  from 
the  network  is  concerned. 


Centrifuged  Reinforced  Concrete 
Supports  for  220-Kv.  Italian  Line 

Transmission  line  supports  which  are  unusual  to  the 
United  States  are  used  on  the  220-kv.  Cardano-Cislago 
line  terminating  about  20  km.  north  of  Milan,  Italy. 
They  are  characterized  as  centrifuged  reinforced  con¬ 
crete  gantries  by  A.  Dalla  Verde,  central  director  of  the 
Societa  Idroelettrica  Piemonte.  Turin,  and  are  here 
illustrated.  Two  hundred  and  forty-eight  of  these  struc¬ 
tures  are  used  in  the  level  section  and  42  double  gantries 
(double-legged  with  three  struts  about  equally  spaced) 
for  anchor  towers.  Steel  towers,  not  much  different 
from  those  in  this  country,  are  used  elsewhere. 

The  circuits  are  rated  at  150.000  kw.  each  and  along 
level  sections  are  composed  of  aluminum-silicon-mag¬ 
nesium  and  iron-alloy  conductors.  These  are  supported 
about  19  m.  above  ground  and  7.25  m.  apart  in  a  hori¬ 
zontal  plane.  The  spans  are  240-260  m.  on  the  section 
employing  the  centrifuged  supports. 

Except  for  the  details  shown  and  presented  at  the 
International  Conference  in  Paris,  no  further  informa¬ 
tion  has  been  made  available  on  the  structures,  but  results 
of  tests  were  reported  by  Mr.  Dalla  V  erde.  Tests  simu¬ 
lating  zero-degree  temperature  .with  snow  and  without 
wind,  same  conditions  but  with  one  broken  conductor 
at  e.xtremity  of  crossarm,  zero-degree  temix^rature  with 
wind  i)erpendicular  to  line  without  snow  and  erection 
stresses,  were  conducted  with  satisfactory  re.sults. 


Reinforced  concrete  tube  structures  for  Italian  220  kv. 
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Washroom  of  the  Regent  Laundry, 
New  York 


Laundry  Electrification 


The  control  problems  include  starting 
torque^  rapid  acceleration,  frequent 
reversals,  spotting,  safety  and  low 
current  inrushes. 

New  developments  in  equipment  and 
control. 


ATHK  present  time  the  nation’s  laundry  bill  runs 
over  ten  million  dollars  weekly  and  the  industry 
doubles  approximately  every  eight  years.  The 
growth  of  the  laundry  industry  has  been  made  possible 
by  the  development  of  special,  high  capacity  laundry 
machinery,  most  of  which  is  electrically  driven. 

In  order  to  handle  laundry  work  in  large  ([uantities 
electrical  equiiMiient  must  he  designed  to  match  the  re¬ 
quirements  of  the  machine,  d'he  engineer  (jf  the  aver¬ 
age  power  laundry  has  not  had  extensive  e.xperience  with 
electrical  apparatus  and  it  is  imperative  that  the  electrical 
apparatus  on  laundry  machinery  he  made  as  nearly  self- 
sustaining  as  possible. 

Motor  and  control  apparatus  for  laundry  machines 
will  have  special  characteristics  according  to  the  func¬ 
tion  of  the  machine,  and  a  descripition  of  laundry  control 
apparatus  might  well  he  divided  into  classifications  ac¬ 
cording  to  the  machinery  used. 

Laundry  work  is  washed  in  a  perforated  cylinder  re¬ 
volving  in  a  tub  or  container  for  the  suds  solution  or 
rinse  water.  The  revolving  cylinder  must  he  reversed 
periodically  in  order  to  prevent  twisting  or  entangling 
of  the  material  being  washed.  In  addition  to  the  re¬ 
versing  action,  washers  are  equipped  with  “inching”  or 
“spotting”  devices  to  enable  the  operator  to  register  the 
cylinder  door  with  the  tub  door  for  loading  and  un¬ 
loading  the  machine.  On  some  machines  an  automatic 
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unloading  feature  is  used.  The  special  requirements  of 
laundry  washers  may  he  summed  up  as  follows;  Ma¬ 
chines  must  reverse  from  two  to  four  times  per  minute, 
safety  interlocks  are  necessary  to  guard  the  operator  and 
automatic  or  semi-automatic  spotting  features  are  used. 
Fiatings  up  to  15  hp.  are  neces.sary. 

At  one  time  a  motor-driven  drum  was  used  to  control 
the  reversing  of  laundry  washers.  However,  with  the 
development  of  larger,  high  cai)acity  washers  and  the 
application  of  large  motors,  these  slow-moving  drum 
controllers  were  not  satisfactory.  .\t  the  present  time 
contactijr  panels  or  s|)ecial  reversing  switches  are  used 
for  this  jnirpose.  .Such  a  controller  must  operate  from 
200.000  to  500.000  times  ])er  year  and  the  usual  com¬ 
mercial  control  apparatus  is  not  made  sufficiently  rugged 
to  withstand  this  heavy  duty. 

The  spotting  features  of  laundry  washers  are  greatly 
simplified  by  the  use  of  a  magnetic  brake  on  the  motor 
shaft,  although  mechanical  brakes  are  still  used  on  some 
machines.  With  a  magnetic  brake,  the  machine  is  con¬ 
trolled  from  a  push-button  station.  Machine  limit 
switches  are  used  as  door  interlocks  so  that  the  machine 
cannot  be  operated  with  the  door  open  except  for  inching. 
The  latest  type  of  push-hutton-o|)erated  washer  control¬ 
lers  requires  that  the  operator  use  two  hands  for  inch¬ 
ing  the  machine. 

.\lternating-current  motors  are  usually  reversed  di¬ 
rectly  across  the  line,  a  refinement  made  possible  hv  the 
development  of  the  reactance  or  “cushioned  reversal" 
tyjie  of  induction  motor.  The  torque  characteristics  of 
this  motor  match  the  machine  requirements  and  a  smooth 
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reversal  is  accomplished  without  the  use  of  complex 
control  apparatus.  Direct-current  motors  are  usually  re¬ 
versed  with  a  lockout  contactor  to  prevent  plugging  and 
two  steps  of  time  limit  acceleration,  although  current 
limit  acceleration  has  been  used.  The  recent  develop¬ 
ment  of  inductive  time-limit  contactors  for  this  appli¬ 
cation  has  simplified  the  d.c.  controller  to  such  an  extent 
that  d.c.  washer  controllers  can  be  made  the  same  size 
as  the  equivalent  a.c.  controller. 

The  laundry  drying  tumbler  uses  the  same  type  of 
reversing  controller  as  the  washer  and  an  additional  fan 
controller.  Reversing  controllers  are  used  for  ratings 
up  to  5  hp.  and  fan  controllers  are  used  up  to  15  hp. 
^lagnetic  brakes,  door  switches  and  push-button  stations 
are  used  as  accessories  in  much  the  same  way  as  they 
are  used  on  washers. 

The  laundry  extractor  removes  surplus  water  from 
freshly  washed  clothes  by  means  of  centrifugal  force. 
I'he  heavy  inertia  of  the  revolving  mass  and  the  neces¬ 
sity  of  starting  with  a  low  current  consumption  gener¬ 
ally  imposes  the  requirement  of  long  accelerating  time. 
Alternating-current  motors  are  usually  thrown  directly 
across  the  line.  Direct-control  ajjparatus  must  have  a 
high  thermal  cajjacity  to  take  care  of  accelerating  times 
running  as  long  as  three  or  four  minutes. 

One  of  the  main  difficulties  encountered  in  an  ex¬ 
tractor  controller  was  the  necessity  of  guarding  against 
too  frequent  starting  of  the  machine.  The  ordinary 
thermal  overload  relay  cannot  be  used  for  this  purpose 
because  of  the  long  time  required  for  acceleration.  In 
order  to  compensate  for  this  long  time  the  mass  of  the 
heating  element  must  be  increased  to  add  a  time  lag  to 
the  action  of  the  relay.  .A.  satisfactory  thermal  over¬ 
load  relay  uses  a  heavy  bimetal  strip  and  will  allow 
operation  normally  at  six  starts  per  hour,  but  will  shut 
down  the  extractor  if  it  is  operated  at  eight  starts  per 
hour  for  more  than  30  minutes. 

Direct-current  controllers  use  current-limit  or  counter- 
einf.  acceleration  The  current  limit  is  preferable  on 
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Schematic  diagram  of  washer  a.c.  control 
with  magnetic  brake 


the  large  machines  because  wide  voltage  fluctuations  are 
sometimes  encountered  in  laundries.  The  time  of  ex¬ 
traction  is  usually  determined  by  a  clock  or  motor-driven 
timer.  Mechanical  brakes  released  by  magnetic  latches 
are  used  for  stopping  the  machines,  and  in  some  cases 
reverse  phase  or  dynamic  braking  is  used.  Switches 
are  used  as  cover  interlocks '  and  centrifugal  switches 
are  sometimes  mounted  on  the  motor  shaft  to  control 
magnetic  cover  latches. 

The  laundry  flatwork  ironer  must  be  capable  of  iron¬ 
ing  different  classes  of  materials  ranging  from  sheets  to 
heavy  bedspreads.  Not  all  materials  can  be  ironed  at 
the  same  speeds  and  adjustable-speed  electrical  equip¬ 
ment  is  usually  furnished.  The  horsepower  input  to  an 
ironer  will  vary  directly  as  the  speed  and  the  constant- 
torque  motor  and  control  apparatus  is  used. 

Smaller  machines  using  motors  rated  3  hp.  and  under 

are  equipped  with 
variable  speed  arma- 

U  machines  and  wound 

However,  the  power 
losses  in  the  con¬ 
trollers  become  of 
economic  importance 
where  motors  larger 
than  3  hp.  are  used, 
and  the  large  ironer s 
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Direct-current  washer  controller 
for  use  with  reversing  switch 
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An  ironer  installation 
for  a  hospital 


have  a  life  equivalent  to  the 
Sonic 


life  of  the  machine, 
sjiecial  apparatus  has  lieen 
designed  for  unusual  condi¬ 
tions.  A  number  of  sjiecial 
reversing?  single-phase 
and  control  units  have  been  furnished 
in  laundries  on  government  Indian  reserva- 
Explosion-tested  motor  and  control  apparatus  is 
used  in  dry-cleaning  plants  using  inflammable  solvents. 
Special  voltage  ratings  are  sometimes*required.  About  25 
per  cent  of  the  electrical  equipment  sold  to  machinery 
manufacturers  in  the  laundry  industry  is  direct  current. 
.Alternating-current  equipments  are  usually  three  phase, 


use  field  control  on  d.c.  machines  and  multi-sjieed  motors  washer  motor 
on  a.c.  machines.  Push-button  control  is  used  and  a  for  use 
finger-guard-o])erated  limit  switch  is  sometimes  used  as  tions, 
a  safety  requirement.  Some  machines  use  a  motor- 
mounted  magnetic  brake  to  prevent  the  machine  from 
coasting  when  the  finger-guard  has  been  tripped  in  an 
emergency. 

Unlike  the  other  laundry  controllers,  flatwork  ironer 
control  apparatus  is  usually  mounted  adjacent  to  the 
machine.  It  is,  therefore,  advantageous  to  furnish  the 
control  apparatus  in  a  unit  form.  Magnetic  starters  are 
mounted  in  back  of  the  pole-changing  drums  or  wound- 
rotor  faceplate  controllers.  Direct-current  controllers 
are  made  in  a  unit  form.  A  new  development  in  the 
d.c.  ironer  controller  employs  inductive  time  limit  ac¬ 
celeration  to  full  field  and  a  field  fluttering  relay  to  bring 
the  motor  to  top  speed. 

Combined  control  equipment  located 
in  engine  room 

Many  laundry  owners  prefer  to  have  most  of  their 
electrical  control  equipment  located  in  the  laundry  en¬ 
gine  room.  The  cost  of  wdring  between  the  control 
board  and  the  various  machines  must  be  considered,  but 
the  central  location  of  control  oflfers  advantages  in  ease 
of  maintenance  and  the  electrical  interlocking  of  ma¬ 
chines. 

In  order  to  reduce  the  maximum  demand  charges 
laundry  washer  controllers  are  often  interlocked  so  that 
no  two  w’ashers  can  reverse  at  the  same  time.  In  like 
manner,  it  is  sometimes  advantageous  to  interlock  ex¬ 
tractor  controllers  to  prevent  accumulative  current  peaks. 

A  centralized  control  board  will  enable  the  electrical 
and  mechanical  interlocking  of  controllers  and  will  often 
pay  for  itself  in  reduced  maximum  demand  power 
charges. 

Some  laundry  and  dry  cleaning  machines  require  more 
than  one  motor.  Blanket-finishing  machines  use  a  brush 
and  a  fan  motor  and  drying  tumblers  use  cylinder  and 
fan  motors.  With  this  type  of  machinery  special  com¬ 
bined  controllers  are  often  used  to  simplify  the  wiring  of 
the  machine.  These  combined  controllers  dififer  from  the 
paiK  Iboard  control  in  that  the  equipment  is  inclo.sed  in 
a  cabinet  and  is  usually  furnished  as  a  part  of  the  ma- 
'^hine.  In  order  to  operate  the  machine  it  is  only  neces- 
^'ary  to  connect  the  source  of  electrical  energy  to  the 
controller. 

l  aundry  motor  and  control  apparatus  is  designed  to 
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Schematic  diagram  for  d.c.  ironer  controller 


fT)  cycles,  but  twm-phase  equipment  is  used  in  the  Phila¬ 
delphia  district.  Requirements  sometimes  call  for  25-, 
40-  and  50-cycle  equipments. 

One  problem  faced  by  the  machinery  manufacturers 
has  been  the  use  of  power  network  systems,  a  number 
of  w’hich  have  load  voltages  as  low  as  199.  Rather  than 
furnish  motor  and  brake  torques  in  excess  of  the  require¬ 
ments  of  the  machines,  so  that  satisfactory  operation  can 
be  obtained  at  200  volts,  the  usual  procedure  is  to  fur¬ 
nish  special  200-  or  208-volt  equipments  for  this  class 
of  service. 


Photo-Cells  Control 
North  Albany  Street  Li3hts 

Photo-cell  control  has  been  applied  to  nine  street - 
lighting  circuits  in  North  Albany,  N.  Y.,  and  it  has  been 
rejwrted  by  the  New  York  I’ower  &  Light  Corporation 
that  all  of  the  75  circuits  in  Albany  will  be  operated  in 
a  similar  manner  ultimately.  Plans  are  also  under  way 


Photo-cell  control  for  street  lights 
mounted  on  roof  of  building 

In  the  Keneral  view,  D.  (1.  Whitecotton,  Capitol  division 
engineer,  is  pointing  to  the  ‘  eye”  directed  at  north  sky. 
The  interior  view  shows  the  photo-cell  in  the  center,  the 
amplifier  tube  at  the  right  and  the  contactor  at  the  left. 


to  apply  the  system  in  Schenectady,  Troy  and  other  dis¬ 
tricts  served  by  this  company. 

As  soon  as  a  predetermined  degree  of  darkness  ])re- 
vails,  regardless  of  time  of  day  or  season,  the  photo-cell 
actuates  a  relay,  which  in  turn  operates  the  switch  con¬ 
trolling  the  street  lights.  When  natural  light  is  suffi¬ 
ciently  restored  the  reverse  operation  occurs. 

The  photo-cell  is  mounted  on  the  roof  of  a  building 
and  the  eye  is  directed  toward  the  north,  so  it  will  re¬ 
ceive  average  light  and  not  direct  sunlight.  A  thermal 
time-delay  relay  prevents  instantaneous  operation  or 
fluttering  of  the  street-lighting  control  in  response  to  dis¬ 
turbances  such  as  the  passage  of  a  cloud  over  the  sun.  a 
flash  of  lightning  at  night,  a  person  walking  in  front 
of  the  unit,  etc. 
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Is  Ultraviolet  Better  Lightins? 

To  the  Editor  of  the  Elfxtrical  World: 

I  was  very  much  interested  in  your  recent  editorial 
on  “Ultraviolet”  and  the  two  letters  of  criticism  on  same 
in  the  August  1  issue.  I  don’t  quite  get  the  idea  of  the 
two  letters.  They  say  exactly  the  same  thing  that  you 
say  in  your  editorial.  The  only  definite  statement  I  can 
find  in  the  letters  is  the  one  that  ultraviolet  is  good  for 
rickets.  Outside  of  that  both  letters  contain  a  great  deal 
of  information,  but  not  a  single  definite  statement  as  to 
what  else  ultraviolet  is  good  for.  They  talk  about  better 
lighting.  Of  course,  everybody  wants  better  lighting. 
But  is  ultraviolet  better  lighting?  And  in  what  respect 
is  it  better?  Let  us  forget  generalities  and  have  some 
definite  facts.  Generalities  are  not  engineering ;  facts  are. 

M.  M.  SAMUELS. 

New  York,  N.  Y. 


IF.  F.  Raber  Heads 
San  Diego  Utility 

\\.  F.  Raber,  who  was  recently  elected 
president  of  the  San  Diego  Consoli¬ 
dated  Gas  &  Electric  Company,  as  an¬ 
nounced  in  the  August  1  issue  of  the 
Electrical  World,  began  his  career 
with  the  Central  Union  Telephone 
Company  of  Ohio  in  1891.  In  1892  he 
became  superintendent  of  the  lighting 
department  of  the  Citizens  Electric 
Railway,  Light  &  Power  Company  in 
Mansfield,  Ohio,  and  in  1903  was  made 


divisions  and  expansion  gave  him  a  new 
office  in  1929  and  1930,  assistant  gen¬ 
eral  manager,  which  he  held  until  he 
Charles  E.  Dove  has  recently  been  was  transferred  to  Newport,  R.  I.  Mr. 
named  vice-president  and  general  man-  Dove  is  a  native  of  Indiana, 
ager  of  the  Central  States  Power  & 

Light  Corporation,  with  headquarters  ^ 

at  Dubuque,  Iowa.  Mr.  Dove  has  been  Ralph  D.  Be.n.nett  has  been  ap- 

prominently  identified  with  the  Utilities  pointed  associate  professor  of  electrical 
Power  &  Light  Corporation,  Chicago,  engineering  at  the  Massachusetts  Insti- 
111.,  since  1913  in  various  managerial  ^ute  of  Technology.  Dr.  Bennett  has  an 
capacities.  He  has  already  joined  unusually  wide  experience  in  theoretical 
the  Central  States  Corporation,  an  practical  electricity.  He  was  asso- 
associate  company  of  the  Interstate  ciated  with  Professor  Arthur  Compton 


C.  E.  Dove  Assumes  New 
Executive  Duties 


Warre.v  Viessman,  who  was  ap¬ 
pointed  engineer  in  charge  of  the 
Bureau  of  Mechanical-Electrical  Serv¬ 
ice,  Baltimore,  in  1927,  has  resigned 
from  that  position  to  engage  in  pri¬ 
vate  practice.  Before  becoming  asso¬ 
ciated  with  the  city,  Mr.  Viessman 
was  with  the  Consolidated  Gas,  Elec¬ 
tric  Light  &  Power  Company.  Leon 
Small,  who  was  chief  of  the  bureau’s 
engineering  division  and  formerly  with 
the  Bureau  of  Water  Supply,  has  been 
placed  in  charge  of  the  Bureau  of 
Mechanical-Electrical  Service  by  Mayor 
Howard  W.  Jackson. 


general  manager  of  the  Mansfield  Rail¬ 
way,  Light  &  Power  Company.  He  left 
this  position  two  years  later  to  become 
general  manager  of  the  Enid  Electric 
Light  &  Power  Company  in  Enid,  Okla. 
From  1906  to  1911  he  was  general 
manager  of  the  Ottumwa  Railway,  Light 
&  Power  Company  in  Ottumwa,  Iowa. 
In  1911  he  was  named  vice-president 
and  general  manager  of  the  Arkansas 
Valley  Railw’ay,  Light  &  Power  Com¬ 
pany,  now  the  Southern  Colorado  Pow¬ 
er  Company,  in  Pueblo,  Colo.,  which 
position  he  held  until  1924,  when  he 
was  elected  vice-president  and  general 
manager  of  the  San  Diego  company. 
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W.  S.  Van  Sickel  has  been  elected 
vice-president  and  general  manager  of 
the  Mississippi  Valley  Power  Company 
and  president  of  the  Fort  Smith  Trac¬ 
tion  Company  to  succeed  Robert  C. 
Coffy,  who  has  assumed  new  duties  in 
Muskogee.  Mr.  Van  Sickel  has  been 
associated  with  the  Byllesby  organiza¬ 
tion  since  1907,  and  until  recently 
served  as  assistant  general  manager  in 
charge  of  operation  of  the  Fort  Smith 
Traction  Company  and  the  Mississippi 
Valley  Power  Company. 


William  S.  Holman,  87,  for  many 
years  president  of  the  Athens  Railway 
&  Electric  Company,  Athens,  Ga.,  died 
at  his  home  in  that  city  August  6.  Mr. 
Holman  when  at  the  height  of  his 
career  some  years  ago  was  one  of  the 
leading  industrialists  of  the  state.  He 
was  one  of  the  founders  of  the  Athens 
utility,  which  in  recent  years  has  been 
taken  over  by  the  Georgia  Power  Com¬ 
pany. 

• 

William  H.  Brim  berry,  35,  vice- 
president  and  part  owner  of  the  Capital 
Electric  Company.  Atlanta,  and  W.  E. 
Keith,  32,  district  manager  of  the 
Grigsby-Grunow  Company,  with  head- 
(juarters  in  Atlanta,  were  instantly  killed 
in  an  airplane  crash  at  Cincinnati 
.August  9.  Mr.  Brimberry  and  Mr. 
Keith  were  passengers  of  the  American 
.Airways,  returning  from  a  radio  dis¬ 
tributors’  meeting  in  Chicago,  at  the 
time  of  the  accident.  Mr.  Brimberry 
had  been  prominent  in  electrical  circles 
in  Atlanta  since  his  graduation  from  the 
Georgia  School  of  Technology  in  1916. 


UzAi.  H.  McCarter,  president  of  the 
Fidelity  Union  Trust  Company  of 
Newark,  N.  J.,  and  a  director  of  several 
other  corporations,  died  August  15,  of 
pneumonia,  at  his  estate  in  Red  Bank. 
Mr.  McCarter  was  70  years  of  age. 
The  name  of  McCarter  has  been  a 
prominent  one  for  many  years  not  only 
locally  in  Newark  but  throughout  the 
State  of  New  Jersey.  His  father  was 
a  trustee  of  Princeton  University  and 
a  prominent  corporation  lawyer  of 
Newark,  and  his  two  brothers,  Thomas 
N.  and  Robert  H.,  are  outstanding 
figures,  the  former  being  president  of  the 
Public  Service  Corporation  of  New 
Jersey  and  the  latter  a  former  State 
.Attorney-General.  Uzal  was  born  in 
Newton,  N.  J.,  and  was  graduated  from 
Princeton  University.  At  the  time  of 
his  death  he  was  a  director  of  the 
Public  Service  Corporation  of  New 
Jersey,  the  Western  Electric  Company, 
the  Newark  Trust  Company  of  Newton 
and  two  affiliated  companies  of  his 


Frank  J.  Moylan,  who  started  his 
career  with  the  Nebraska  Power  Com¬ 
pany  in  1911  as  an  office  boy,  was  re¬ 
cently  appointed  secretary  and  treasurer 
of  the  company.  From  this  humble  be¬ 
ginning  Air.  Moylan  advanced  con¬ 
sistently  in  the  ranks  and  in  1921  he 
was  appointed  assistant  secretary  and 
treasurer,  the  position  he  held  until  his 
recent  promotion.  He  is  active  in  the 
affairs  of  the  N.E.L.A.,  at  the  present 
time  being  vice-chairman  of  the  cus¬ 
tomers’  accounting  division. 


bank,  the  Fidelity  Union  Stock  &  Bond 
Company  and  the  Fidelity  Union  Title 
&  Mortgage  Guaranty  Company.  He 
was  chairman  of  the  last  named. 

• 

J.  Everette  Brown,  supervisor  of 
appliance  sales  of  the  Philadelphia 
Electric  Company,  died  suddenly, 
July  15,  following  an  operation  for 
appendicitis.  He  was  43  years  of  age. 
Mr.  Brown,  who  was  born  in  Ashland, 
Kan.,  entered  the  employ  of  the  United 
Gas  Improvement  Company  with  the 
Northern  Indiana  Gas  &  Electric  Com¬ 
pany  at  Lafayette,  and  later  he  re¬ 
moved  to  Ardmore,  Pa.,  as  commercial 
agent  for  the  Counties  Gas  &  Electric 
Company.  He  remained  in  that  posi¬ 
tion  for  six  years,  in  1928  being  as¬ 
signed  to  the  position  he  held  at  the 
time  of  his  death. 

• 

Otis  L.  Williams,  who  some  few 
years  ago  was  connected  with  the 
Westinghouse  Machine  Company  and 
with  Westinghouse,  Church,  Kerr  & 
Company,  died  August  14  at  his  home 
in  Staten  Island  after  a  long  illness. 
He  was  66  years  of  age.  Mr.  Williams 
was  born  in  Ithaca  and  was  graduated 
from  Cornell  University.  After  sever¬ 
ing  his  connections  with  the  Westing¬ 
house  interests  he  became  a  member 
of  the  Stock  Exchange  firm  of  Brown, 
Williams  &  Burbank.  Mr.  Williams 
was  a  member  of  the  .American  Society 
of  Mechanical  Engineers. 

• 

William  E.  RiciiARb.s.  superintend¬ 
ent  of  electric  distribution  Toledo  Edi¬ 
son  Company,  Toledo,  Ohio,  died  sud¬ 
denly,  in  his  office  in  the  Edison 
Building.  August  12.  A  native  of 
Waynesburgh,  Ohio,  Mr.  Richards  re¬ 
moved  to  Toledo,  Ohio,  in  1891,  where 
he  was  responsible  for  the  electrical  and 
mechanical  operation  of  the  Consoli¬ 
dated  Street  Railway  Company,  and 
continued  in  the  various  organizations 
which  followed  the  original  company 
until  his  death.  He  had  previously  been 
connected  with  the  Thomson-Houston 
Electric  Company  at  Newton,  Iowa. 


He  pioneered  many  advances  that  have 
taken  place  on  the  Toledo  Edison  Sys¬ 
tem,  among  them  being  the  23,000-volt 
underground  cables  and  the  66-kv. 
transmission  lines.  Mr.  Richards 
planned  and  installed  the  floodlighting 
system  on  the  Statue  of  Liberty  on  ■* 
Bedloes  Island,  for  which  the  city  of 
New  York  presented  to  him  a  gold 
medal,  which  was  among  his  most 
cherished  possessions.  He  was  a  mem¬ 
ber  of  several  electrical  societies,  among 
them  the  Illuminating  Engineering  So¬ 
ciety,  Edison  Association,  American  In¬ 
stitute  of  Electrical  Engineers  and 
National  Electric  Light  Association. 

• 

Lewis  J.  Wells,  manager  of  the 
theatrical  installation  division  of  the 
Diamond  Electric  Manufacturing  Com¬ 
pany,  Los  Angeles,  was  killed  in  an 
airplane  accident  in  Los  Angeles,  July 
16.  Mr.  Wells  was  graduated  from  the 
California  Institute  of  Technology  in 
1922  and  entered  the  employ  of  the  Dia¬ 
mond  Electric  Manufacturing  Company 
that  same  year.  He  was  a  member  of 
the  American  Institute  of  Electrical 
Engineers. 

• 

Samuel  C.  Morehouse,  well-known 
corporation  lawyer  and  a  member  of 
the  firm  of  Ailing,  Webb  &  Morehouse, 
New  Haven,  Conn.,  died,  of  heart 
disease,  at  his  summer  home  in  Fair- 
field  August  13,  in  his  sixty-sixth  year. 
Mr.  Morehouse  was  graduated  from  the 
Yale  Law  School  in  1885,  returning  the 
next  year  for  a  post-graduate  degree. 
Following  graduation  he  became  affili¬ 
ated  with  the  firm  with  which  he  was 
associated  until  his  death.  Mr.  More¬ 
house  had  made  an  intensive  study  of 
the  public  utility  field  and  in  the  course 
of  the  past  25  years  he  had  frequently 
acted  in  the  capacity  of  consultant  for 
such  organizations.  He  established  a 
brilliant  reputation  for  the  success  with 
which  he  pleaded  the  public  utility  cause 
before  the  Legislature. 

• 

Howard  L.  Browning,  who  was  con¬ 
nected  with  the  electrical  industry  in  its 
early  days,  died  at  his  home  in  Pitts¬ 
burgh  .August  11,  after  a  long  illness. 
.Shortly  after  graduation  from  the  Uni¬ 
versity  of  Pennsylvania  Law  School  he 
became  associated  with  the  Edison 
Manufacturing  Company  and  was  mad? 
New  A'ork  agent.  Later  he  undertook 
some  work  in  London  and  Pekin  for  the 
Edison  Company,  but  in  the  late  ’90s  he 
severed  his  connection  with  that  organ¬ 
ization  to  remove  to  Milwaukee,  where 
he  formed  the  Browning  Electric  Manu¬ 
facturing  Company.  After  selling  his  in¬ 
terest  in  that  enterprise  he  joined  the 
General  Electric  Company  at  Fort 
Wayne,  Ind.  .Subsequently  Mr. 
Browning  was  active  as  a  stock  broker 
and  real  estate  operator. 
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Financial  and  Statistical  News 


PUBLIC  utility  bonds  show  advancing  prestige  in  several 
directions.  They  have  led  additions  to  the  savings  bank  legal 
lists,  have  been  among  the  leaders  iii  general  institutional 
investors’  lists  and  have  been,  along  with  municipals,  the  strong 
feature  of  the  current  bond  market,  even  if  a  great  proportion  are 
still  selling  below  par. 


be  called  generally  reflect  this  by  re¬ 
maining  close  to  the  call  price.  This 
results  in  switching,  in  many  cases,  to 
non-callable  issues,  or  at  any  rate  to 
issues  not  subject  to  call  in  the  near 
future. 

T 


- Gross  reve.m  e  of  the  electrical  industry  continues  above 

1929  figures  and  only  fractionally  under  those  of  1930.  Energy 
figures  also  are  close  to  1930  totals. 


New  Tenney  Officers 
Are  Elected 


- Six  hundred  millions  will  be  spent  by  utilities  for  new 

construction  this  year,  Managing  Director  Clapp  of  N.E.L.A.  advises 
President  Hoover  informally. 

T  T  T 


Advises  Bondholders 
Bonds  Above  Call  Price 

.Although  it  is  unusual  for  a 
corporation  to  announce  that  its  se¬ 
curities  are  selling  at  unduly  high 
levels.  Consolidated  Gas,  Electric  Light 
&  Power  Company  of  Baltimore  did 
virtually  that  last  week  in  respect  to  a 
specific  issue.  The  situation  is  one 
which  might  face  any  utility  with  bond 
issues  subject  to  call. 

A  statement  was  issued  by  the  Balti¬ 
more  utility  calling  attention  to  the 
fact  that  its  5^  per  cent  series  E  bonds 
are  now  selling  at  around  108  despite 
the  fact  they  may  be  redeemed  at  105 
after  September,  1932.  The  statement 
includes  the  following : 

“Investors  have  doubtless  failed  to 
realize  that  the  series  E  5^  per  cent 
bonds  of  Consolidated  Gas,  Electric 
Light  &  Power  Company  of  Baltimore, 
which  have  been  selling  at  107^  to  108, 
and  are  now  callable  at  107^,  may  be 
redeemed  by  the  company  at  105  after 
September  1,  1932. 

“The  company  recently  redeemed  its 
series  F  5  per  cent  bonds  at  105  through 
the  issuance  of  a  new  4  per  cent  series. 

“It  is  the  belief  that  the  series  E  5^s 
were  not  redeemed  at  the  same  time  be¬ 
cause  of  the  advantage  to  the  company 
in  awaiting  the  lower  redemption  price 
one  year  hence.  Purchasers  of  the  5As 
at  the  present  market  level  would  be 
subjected  to  a  substantial  decrease  in  the 
principal  value  of  the  bonds  if  they 
should  be  called  at  105  ne.xt  year.” 

It  is  obvious  that  the  refunding  of 
this  issue,  which  amounts  to  $4,600,500, 
at  somewhere  around  4  per  cent  would 
effect  quite  a  substantial  saving.  The 
company’s  4  per  cent  first  refunding 
mortgage  bonds  were  sold  recently  at 
95 1  to  yield  about  4.21  per  cent.  A 
saving  of  even  1  per  cent  would  lower 
annual  fixed  charges  by  $46,000  on  this 
one  issue,  and  the  advantage  to  the 


company  of  waiting  a  year,  when  the 
callable  price  is  105,  is  obvious.  The 
issue  is  callable  at  107^  up  to  Septem¬ 
ber,  1932;  at  105  from  then  until  1942, 
and  102^  up  to  1952.  It  would  appear 
to  be  worth  over  $115,000  to  the  com¬ 
pany  to  wait  a  year  for  redemption. 
What  the  cost  of  money  will  be  at  that 
time,  of  course,  is  any  one’s  guess. 

Since  many  utilities  are  taking  ad¬ 
vantage  of  a  relatively  firm  utility  bond 
market  and  low  refunding  rates  to  re¬ 
deem  their  high  interest  bearing  ob¬ 
ligations,  prices  are  usually  being 
adjusted  accordingly.  Issues  likely  to 


PUBLIC  utility  bonds  continue  to  gain 
prestige  both  with  the  public  and 
with  institutional  investors.  This  is  re¬ 
flected  in  numerous  additions  to  the 
legal  list  for  savings  bank  investment  and 
also  in  a  steady  rise  in  market  prices. 

A  recent  analysis  of  the  legal  list  by 
the  New  York  State  Banking  Depart¬ 
ment  shows  that  during  the  first  seven 
months  this  year  there  was  a  net  decrease 
of  22  issues  in  number  of  railroad  bonds 
on  the  legal  list  for  New  York  State 
and  a  net  increase  for  public  utilities 
of  fourteen  is.sues  called  for  redemption 
during  the  period. 

Investment  in  these  issues  by  insur¬ 
ance  companies  also  shows  a  rapid 
growth.  survey  recently  made  by 
Wood.  Struthers  &  Company  shows 
that  holdings  of  utility  bonds  by  the 
major  life  insurance  companies  in  the 
United  States  increased  $1,300,000,000, 
or  426  per  cent,  in  the  last  7^  years. 
Their  holdings  of  railroad  bonds  in¬ 
creased  by  $868,000,000,  or  48  per  cent, 
in  the  same  period. 


In  connection  with  the  recent  trans¬ 
fer  of  control  of  Charles  H.  Tenney  & 
Company,  Boston,  to  the  New  England 
Power  Association  interests  as  a  part 
of  the  plan  involving  the  acquisition  of 
the  North  Boston  Lighting  Properties 
by  the  Massachusetts  Power  &  Light 
Associates  the  following  officers  have 
been  elected  for  the  Tenney  company: 
Chairman,  Col.  Charles  H.  Tenney; 
president,  Frank  D.  Comerford;  vice- 
presidents,  Albert  B.  Tenney,  D.  Edgar 
Manson,  Frank  L.  Ball,  E.  A.  Bradley. 
I.  S.  Hall,  F.  C.  Sargent,  G.  A.  Rust ; 
treasurer,  Carl  S.  Herrmann;  secretary. 
R.  W.  Pattee,  and  clerk,  Donald  Knowl- 
ton.  The  new  board  of  directors  com¬ 
prises  the  following:  C.  H.  Tenney,  F. 
D.  Comerford,  J.  H.  Leman,  B.  Loring 
Young,  R.  S.  W'eeks,  C.  S.  Herrmann 
and  Harry  Hanson. 


This  investment  popularity  and  the 
sustained  earning  power  have  resulted 
in  a  steady  increase  in  the  average  price 
of  power  and  light  bonds  since  the  first 
of  the  year.  The  group  has  advanced 
more,  in  fact,  than  any  other.  The  Dow 
Jones  inde.x  of  ten  utility  bonds  showed 
a  gain  of  8.14  points  this  year  to  July 
31.  The  Standard  Statistics  index  of 
fifteen  utility  bonds  showed  an  average 
yield  last  December  of  4.61  per  cent. 
This  has  decreased  steadily  month  by 
month  to  4.40  in  July  as  prices  in¬ 
creased. 

Of  course  this  price  advance  has  been 
limited  and  several  issues  are  still  well 
below  par.  It  must  not  be  overlooked 
that  while  power  and  light  companies 
have  held  up  their  earnings  creditably 
through  the  depression,  they  have  cer¬ 
tainly  not  escaped  entirely.  Sales  of 
power  for  industrial  use  have  been 
restricted  by  depressed  business.  But 
in  comparison  with  other  groups  the 
utility  bonds  have  held  their  own  in  a 
creditable  way. 
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Houston  Lightins  Buys 
Galveston  Properties 

Negotiations  have  been  completed  lor 
tlie  acquisition  by  the  Houston  Lighting 
&  Power  Company  of  all  of  the  electric 
power  and  light  generating  and  dis¬ 
tributing  properties  previously  owned 
by  the  Galveston  Electric  Company  in 
the  city  of  Galveston  and  all  the  electric 
power  and  light  properties  of  the  Gal- 
veston-Houston  Electric  Railway  Com¬ 
pany,  including  the  electric  generating 
station  at  Webster  and  two  trans¬ 
mission  lines  extending  from  Webster 
to  Galveston,  a  distance  of  approxi¬ 
mately  25  miles.  No  street  or  inter- 
urban  railway  lines  are  included  in  the 
properties  purchased. 

The  operation  of  the  new  properties 
will  be  taken  over  immediately  by  the 
Houston  Lighting  &  Power  Company, 
which  will  operate  them  as  an  integral 
part  of  its  own  system.  A  physical  in¬ 
terconnection  between  the  properties 
already  existed,  as  the  Houston  Light¬ 
ing  &  Power  Company  has  been  supply¬ 
ing  at  wholesale  the  power  recjuire- 
ments  of  the  properties.  The  city 
officials  of  the  city  of  Galveston,  as 
already  recorded  in  the  Electrical 
World,  recently  passed  ordinances  giv¬ 
ing  the  assent  of  the  city  to  the  sale  of 
the  electric  properties  in  Galveston  to 
the  Houston  Lighting  &  Power  Com¬ 
pany  and  granting  a  new  50-year 
franchi.se  for  the  operation  of  the  prop¬ 
erties  by  that  company. 

▼ 

NEWS  BRIEFS 

Directors  of  the  Central  Public  Serv¬ 
ice  Corporation  have  declared  a  quar¬ 
terly  ‘dividend  of  1 per  cent  in  class  A 
stock  on  the  class  A  stock,  payable 
.September  15  to  holders  of  record 
August  26.  This  places  the  stock  on  a 
5  per  cent  annual  basis,  against  10 
per  cent  previously. 

• 

There  have  been  called  for  payment 
.September  1  first  and  refunding  mort¬ 
gage  gold  bonds,  series  due  1954,  of  the 
Luzerne  County  Gas  &  Electric  Com¬ 
pany,  amounting  to  $25,000,  at  107^  and 
interest. 

• 

Virginia  Electric  &  Power  Company 
has  made  an  offering  of  $6  dividend 
preferred  stock  to  its  employees  on  the 
partial-payment  plan  at  $100  a  share, 
plus  accrued  dividend. 

• 

Southern  Indiana  Gas  &  Electric 
('ompany,  a  subsidiary  of  the  Com¬ 
monwealth  &  Southern  Corporation, 
has  called  for  redemption  at  104  and 
interest  October  1  its  first  lien  and 
refunding  mortgage  gold  bonds,  series 
H  (6  per  cent  due  1947),  which  are 
outstanding  in  the  amount  of  $1,276,700. 
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Weekly  Energy  Output 

Compared  with  the  corresponding 
week  last  year,  central-station  energy 
output  during  the  week  ended  August  15 
decrea.sed  2.9  per  cent. 

Estimated  output  during  recent  weeks, 
with  equivalent  figures  for  earlier  years, 
as  announced  by  the  statistical  research 
department  of  the  National  Electric 
Light  Association,  was  as  follows : 


Revenue  of  electric  light  and  power 
companies  continued  slightly  under 
the  level  of  1930  but  above  that  of  1929, 
according  to  returns  for  June  compiled 
by  the  Electrical  World.  The  total 
for  the  industry,  allowing  for  missing 
reports,  is  estimated  at  $167,690,000, 
which  is  0.9  per  cent  less  than  in  the 
corresponding  month  of  1930,  but  1.4 
per  cent  more  than  in  1929.  The  aver- 


1931  1930  1929  1928 

July  18 .  1,645  1,667  1,727  1.530 

July  25 .  1,651  1,686  1,723  1,539 

.4ui;u8t  1 .  1,644  1,678  1,725  1,549 

August  8 .  1,643  1,692  1,730  1,558 

August  15 .  1,629  1,678  1,753  1,558 


The  above  table  gives  the  revised 
figures  for  the  month  of  July  and  the 
chart  has  been  redrawn  so  as  to  in¬ 
corporate  those  and  other  revisions  as 
explained  in  the  Electrical  World  of 
August  15. 


age  daily  revenue  was  slightly  greater 
than  in  May,  though  the  monthly  totals 
show  a  decrease  of  $3,860,000.  Operat¬ 
ing  expenses  dropped  2.0  per  cent  com¬ 
pared  with  last  year,  to  $74,920,000. 
leaving  the  net  virtually  the  same  in 
both  years. 

Energy  output,  7,004,600,000  kw.-br.. 
was  less  than  in  1930  by  3.3  per  cent ; 
in  May  the  difference  vvas  4.7  per  cent. 


▼  TV 

Revenue  Under  1930  but  Exceeds  1929 
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Table  I — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Corresponding  Month  of  Previous  Year 


1 

Generated,  Thousands  of  Kw.-Hr.* 

Month 

1931 

1  T  otal  1 

I  Hydro  | 

Fuel 

Generated  | 

Per  Cent 
Inc.  • 

Generated 

Per  Cent 
Inc.  • 

Generated 

[Per  Cent 

1  Inc. 

Thous. 

Kw.-Hr. 

Per  Cent 
Inc. 

March  . 

7,423,871 

—3.4 

2,488,399 

1  —19.3 

4,935,472 

-t-7  3 

1,933,000 

4-9.6 

.\pril . 

7,189,134 

1  —4.5 

1  2,947,019  j 

1  —  4  8 

4,242,115  , 

—4.3 

1,864,000 

I  4-9  0 

May . 

7,191,204 

-4  7 

2,963,301  1 

—  1.2 

4,227,903 

-7  0 

1,862,000 

4-6.0 

June . 

7,004,599 

—3.3 

2,639,273  ! 

1  —  5.4 

4,365,326 

—  1.9 

1,881,000 

1  4-5.0 

Table  II — Regional  Operations  Revenue  and  Energy  Output 
in  June,  1931 

Compared  with  Corresponding  Month  of  Previous  Year 


Region 

Revenue 

Energy  Generated,  Thousands  of  Kw.-Hr.* 

T  otal  1 

1  Hydro  | 

1  F  uel 

T  h  nusands 
of  Dollars 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

United  States 

167,690 

—0.9 

7,004,599 

—  3.3 

2,639,273 

—  5  4 

4,365,326 

—  19 

New  England . 

16,550 

-1-2.5 

458,601 

+  2  7 

247,675 

+  25.0 

210,926 

—  15.  1 

Middle  Atlantic.  . . 

42,740 

-1-0.5  I 

1,666,905 

—  3  5 

471,266 

—  3.3 

1,195,639 

—  3.5 

East  North  Central. 

40,200 

■  -4.8 

1,628,370 

-  5.7 

167,201 

—  13.  1 

1,461,169 

—  4  8 

West  North  Central 

14,130 

1  -1-  1  .  1 

448,889 

—  3.2 

112,051 

—2+4 

336,838 

+  4.7 

South  .Atlantic . 

18,620 

!  40.4 

810,516 

—  3  4 

446,476 

+  0.4 

364,040 

—  7  8 

Fast  South  Central. 

5,760 

'  4  1.0 

289,806 

+  9.1 

239,186 

+  10.  1 

50,620 

+  4.5 

West  South  Central. 

1  9,280 

1  -5.0 

402,495 

—  7.9 

5,435 

+  28.9 

397,060 

—  8  2 

Mountain . 

1  4,160 

-2.0 

261,489 

—  14.5 

'  226,697 

—  13.6 

34,792 

i  —20  4 

Pacific . 

1  16,250 

+  0.  1 

1,037,528 

+  0.7 

723,286 

!  —14.  1 

314,242 

1  +67.7 

*By  courtesy  of  U.  S.  Geological  Survey,  with  deductions  for  operations  not  regarded  as  central-station 
operations. 


Output  from  water  power  constituted  38 
per  cent  of  the  total  and  was  down  5.4 
per  cent,  evidently  as  an  after  effect  of 
the  past  two  years’  drought ;  it  fell 
short  of  the  May  output  by  more  than 
10  per  cent.  Output  from  fuels  fell 
only  1.9  per  cent  compared  with  June, 
1930,  and  was  slightly  greater  than  in 
May.  Increasing  efficiency  in  the  util¬ 
ization  of  fuel  is  shown  by  the  consump¬ 
tion  of  about  250,000  tons  less  of  coal 
than  last  year,  only  partially  balanced 
by  the  greater  use  of  natural  gas  ac¬ 
cording  to  figures  recently  issued. 

Regionally  the  persistently  greater 
output  and  revenue  in  New  England, 
over  operations  last  year,  has  been  a 
conspicuous  feature  for  several  months. 
Revenue  is  holding  at  least  up  to  last 
year’s  figures  along  the  Atlantic  and 
Pacific  coasts  and  in  the  Southeast;  in 
the  central  industrial  area  and  the 
Southwest  returns  of  light  and  power 
companies  as  a  whole  still  reflect  an 
industrial  situation  decidedly  less  active 
than  last  year,  although  individual 
companies  have  done  better.  In  this 
area,  however,  the  output  has  come 
somewhat  closer  to  that  of  last  summer 
and  the  revenue  may  be  expected  to 
show  a  similar  change  in  the  following 
month. 

▼ 

Canadian  Output  Smaller 

Monthly  figures  issued  by  the 
Dominion  Bureau  of  Statistics  now  in¬ 
dicate  that  the  current  year’s  produc¬ 
tion  from  central  electric  stations  in 
Canada  will  be  well  below  that  in  1930, 
unless  there  is  a  marked  pick-up  in  the 
last  half  of  the  year.  During  May  the 
output  of  all  central  electric  stations 
amounted  to  1,359,805,000  kw-hr.  This 
compared  with  1,544,627,000  in  the 
same  month  a  year  ago  and  is  one 
of  the  lowest  monthly  figures  re¬ 
corded  since  1928.  Following  this,  June 
fell  to  1,284,260,000  kw.-hr.,  against 
1,434,611,000  kw.-hr.  last  year,  the 
rate  of  decrease  being  10.5  per  cent. 
Cumulative  figures  for  the  first  six 
months  of  this  year  make  the  total  out¬ 
put  8,283,690,000  kw.-hr..  which  is 
7.4  per  cent  less  than  the  production 
figures  for  the  corresponding  period  of 
last  year. 


Table  III — Central-Station  Financial  Operations 
in  the  United  States 


Compared  with  CorrespondinR  Month  of  Previous  Year 


.Month 

Total  Gross  Revenue 
from  Sale  of  Finergy* 

Total  Operating 
and  Maintenance 
Expenset 

1931 

Thousands 

1930 

T  h  ousands 

Per  Cent 
Inc. 

1931 

T  h  ousands 

1930 

T  h  ousands 

Per  Cent 
Inc. 

March . 

April . 

11 

$76,520 

75,880 

74,560 

74,920 

$77,200 

78,300 

77,900 

76,400 

—0.9 
—3.  1 
—4.3 
—2.0 

Mav . 

June . 

Table  IV — Central-Station  Fuel  Consumption 
in  the  United  States^ 

Compared  with  Correspondine  Month  of  Previous  Year 


Month 

1931 

Coal  1 

1  O’l  1 

Gas 

Short 

Tons 

Per 

Cent 

In¬ 

crease 

Barrels  I 

Per 

Cent 

In¬ 

crease 

Thou¬ 

sands 

Cubic 

Feet 

Per 

Cent 

In¬ 

crease 

March . 

.April . 

May . 

June . 

3,140,873 

2,713,378 

2,704,019 

2,706,288 

H 

612,590 

530,986 

533,406 

611,961 

'o  1 

—  9.8 

1  —  9.9 
+  0.3 

10,113,630 

9,607,900 

9,879,827 

11,604,154 

+  8  .4 
+  0  8 
+  2.9 
:  +17.6 

*  \RKreKate  Rross  revenue  from  consumers  and  from  other  utilities  for  energy  for  resale,  involving  a  certain  amount  of  duplication, 
t  Oo  not  include  interest,  taxes,  depreciation  or  sinking  fund,  with  some  unavoidable  exceptions.  tAs  collected  by  the  U.  S.  Geological  Survey. 
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Business  News  and  Markets 


Patent  Rislits  on 
Electrolytic  Cells 

Patent  rights  on  eeectkoi.ytic  cells 
invented  in  1922  and  improved  in  sub¬ 
sequent  years  by  Alexander  T.  Stuart 
of  the  Ministry  of  the  Interior  have 
been  ^iven  to  the  Canadian  General 
Electric  Company.  Stuart  developed 
his  apparatus  while  in  the  employ  of 
the  Dominion  government,  whose  prop¬ 
erty  the  patent  became.  Now  the  Privy 
Council  has  given  the  Minister  of  the 
Interior  authority  to  issue  to  the  Cana¬ 
dian  General  Electric  Company  an  ex¬ 
clusive  license  to  make,  use  and  sell  in 
Canada,  for  use  in  the  Dominion,  oxy¬ 
gen-hydrogen  generators  covered  by 
patents  the  property  of  the  Crown. 

The  patents  covered  were  originally 
taken  out  in  1922.  1924.  1927.  19.30  and 
1931,  all  in  the  name  of  Alexander  T. 
Stuart,  'f'he  company  agrees  that  the 
apparatus  used  or  sold  in  Canada  shall 
he  manufactured  wholly  in  the  Domin¬ 
ion  with  Canadian  labor  and.  in  so  far 
as  possible,  out  of  Canadian  materials. 
It  is  also  provided  that  should  the  Gen¬ 
eral  Electric  in  the  United  States  make 
further  discoveries  along  these  lines 
these  will  become  available  to  the  Cana¬ 
dian  company.  Royalties  of  4  per  cent 
per  annum  are  to  he  paid  to  the  Cana¬ 
dian  government. 

T 

Magnetic  Properties 
of  Commercial  Steels 

Preparation  of  a  series  of  critical 
abstracts  of  the  literature  on  magnetic 
analysis  will  be  undertaken  by  the  com¬ 
mittee  on  magnetic  analysis  of  the 
.American  Society  for  Testing  Mate¬ 
rials.  This  committee,  the  chairman  of 
which  is  A.  L.  Sanford,  chief  of  the 
magnetic  section,  National  Bureau  of 
Standards,  will  also  shortly  begin  an 
experimental  survey  of  the  magnetic 
properties  of  several  series  of  commer¬ 
cially  important  steels  and  will  collect 
Mich  data  as  can  readily  he  obtained  on 
magnetic  test  specimens.  This  infor¬ 
mation  .should  serve  as  a  valuable  foun¬ 
dation  for  investigations  in  the  field  of 
magnetic  analysis. 

.An  important  contribution  to  the 
knowledge  of  magnetic  analysis  was  the 
paper  "Relation  Between  Magnetic 
Properties.  Impact  Strength  and  Hard¬ 
ness”  given  by  Haakon  Styri.  director 
of  research  S.K.F.  Industries,  Inc.,  Phil¬ 
adelphia,  Pa.,  at  the  recent  annual  meet¬ 
ing  of  the  A.S.T.M.  in  Chicago.  This 
gave  the  results  of  a  subcommittee’s  in¬ 


vestigation  of  this  relation.  It  was 
brought  out  that  a  number  of  magnetic 
methods  of  investigation  gave  direct  cor¬ 
relation  with  hardness  and  impact 
strength  and  that  the  latter  decreases 
with  increase  in  hardness.  Variation  in 
tempering  temperatures  in  the  range 
investigated  have  much  greater  influence 
on  hardness  and  impact  values  as  well 
as  magnetic  properties  than  changes  in 
quenching  temperatures  within  the  in¬ 
vestigated  ranges. 

▼ 


Osram  Absorbs  Vertex 

Announcement  under  date  of  July  1, 
1931,  has  been  made  jointly  by  Osram- 
lampen  and  Vertex  Elektrowerk,  near 
Vienna,  Austria,  that  the  business  of 
the  two  concerns  has  been  combined  and 
that  operations  of  the  latter  are  here¬ 
after  to  be  carried  on  under  the  name 
Osram  Oesterreichische  Gliihlampen- 
fabrik,  G.m.b.H.,  using  the  methods  and 
patents  of  the  Osram  Company. 

T  ▼ 


Factory  Inspection  Work 
on  Armored  Cable 


The  following  recent  developments 
in  the  factory  inspection  work  on 
armored  cable  as  conducted  by  Under¬ 
writers’  Laboratories,  Inc.,  are  an¬ 
nounced  : 

With  the  advent  of  paper-wrapped 
armored  sable  and  the  necessity  of 
using  with  it  a  bushing  at  each  termina¬ 
tion  of  the  armor,  difficulties  were  some¬ 
times  experienced  in  the  field  in  prop¬ 
erly  installing  the  bushing.  Accord¬ 
ingly,  a  part  of  the  factory  inspection 
work  now  consists  of  determining  if  the 
material  is  so  constructed  that  bushings 
can  be  inserted  as  intended.  When  not 
so  constructed,  the  material  is  not  ac¬ 
ceptable  for  labeling. 

The  fact  that  the  armor  of  armored 
cable  may  be ,  called  upon  to  pass  a 
ground  current  makes  it  most  desirable 
that  the  ohmic  resistance  of  the  armor 
be.  from  a  fire  prevention  viewpoint, 
sufficiently  low  to  permit  passage  of 
cnougb  current  to  open  branch  circuit 
fuses.  A  maximum  ohmic  resistance 
per  100  ft.  has  therefore  been  adopted 
for  14-2  material  and  it  is  probable  that 
values  will  be  adopted  for  other  sizes  in 
the  future.  The  factory  inspection 
work  on  all  14-2  material  now  includes 
an  ohmic  resistance  test  as  a  condition 
of  labeling. 

Capable  of  identification 

It  has  always  been  a  reipiirement 
that  armored  cable  be  capable  of  identifi¬ 
cation  as  to  manufacture.  Tbe  next 
edition  of  the  National  Electrical  Code 
will  require  that  this  identification  con¬ 
sist  of  a  mark  in  the  armor  and  this 
will,  of  course,  automatically  become  a 
requirement  of  Underwriters’  Labora¬ 
tories  when  the  new  code  is  issued. 

It  has  also  long  been  a  requirement 
that  the  material  be  tagged  as  to  date  of 


manufacture.  It  is  now  required  that 
the  date  of  manufacture  be  perforated 
in  the  labels  attached  to  tags  on  the 
coils. 

▼ 

Network  Equipment 
for  Brooklyn  Edison 

An  order  amounting  to  approximately 
$650,000,  consisting  of  124  low-voltage 
alternating-current  network  units  of  the 
latest  type,  has  been  placed  by  the 
Brooklyn  Edison  Company  witlt  the 
Westinghouse  Electric  &  Manufacturing 
Company.  'Fhe  primary  voltage  will  be 
27  kv.  stepped  down  to  125/216  volts. 

Each  unit  consists  of  a  500-kva.  trans¬ 
former  with  a  CM-2  network  protector 
mounted  on  it  and  will  be  constructed 
so  as  to  operate  entirely  submerged  if 
the  occasion  demands. 

T 

Timken  Gets  Large 
Bearings  Order 

An  order  has  heen  received  by  the 
Timken  Roller  Bearing  Company,  Can¬ 
ton,  Ohio,  for  the  bearings  for  150  of 
the  new  electric  locomotives  to  be  built 
for  the  Pennsylvania  Railroad  for  it^ 
electrification  project  between  New 
York  and  Washington.  It  is  stated  to 
be  by  far  the  largest  order  for  anti¬ 
friction  bearings  ever  placed  by  any 
railroad  and  includes  tapered  roller 
bearings  for  all  of  the  engine  trucks  an<l 
the  driver  wheels.  Ninety  of  these  loci>- 
motives  are  for  passenger  service  and 
60  for  freight  service.  The  passenger 
locomotives  are  designed  for  a  speed  of 
90  ni.p.h. 

The  equipping  of  these  locomotive- 


348 


ELECTRICAL  WORLD— August  22  19.U 


with  Timken  bearings  is  the  result  of 
long  experiments  involving  a  great  deal 
of  preliminary  research  work  and  the 
development  of  a  particular  type  of 
Timken  bearing  and  mounting  espe¬ 
cially  suited  to  this  work. 

▼ 

Johns-Manvllle  Sales 
Up  for  Quarter 

Net  profit  reported  by  Johns-Man- 
ville  Corporation  for  the  second  quarter 
was  $715,657  after  expenses,  federal 
taxes,  etc.,  against  $230,109  in  the 
preceding  quarter  and  $998,529  in  the 
June  quarter  of  1930.  The  consolidated 
income  account  for  the  second  quarter 
this  year  and  last  and  for  the  si.x-month 
periods  follow : 


1931 

1930 

Sales . 

$9,618,774 

$13,397,256 

Cost  and  expenses 

8,815,570 

12,283,021 

Balance 

$803,204 

$1,114,235 

Federal  tax 

87,547 

115,706 

Net  profit . 

$715,657 

$998,529 

.Six  months  ended  June  30; 

Sales . 

$17,430,261 

$25,561,918 

Costs  and  expenses . 

16,378,674 

23,603,985 

Balance  . 

$1,051,587 

$1,957,933 

Fe<leral  taxes . 

105,820 

217,773 

Net  profit 

$945,767 

$1,740,160 

T 


TRADE  BRIEFS 

National  Klectric  Products  Corpora¬ 
tion,  Pittsburgh  and  New  York,  an¬ 
nounces  the  opening  of  its  own  branch 
in  San  Francisco. 

r.  R.  Langen  has  been  appointed 
northeastern  district  manager  of  the 
Westinghouse  organization  with  head¬ 
quarters  in  New  York. 

• 

Inland  Steel  Company  of  Chicago  an¬ 
nounces  the  addition  of  Inland  steel 
sheet  piling. 

Jones  &  Manter  Corporation.  Boston, 
lias  been  appointed  district  sales  repre¬ 
sentative  in  the  New  England  territory, 
with  the  exception  of  western  Connec¬ 
ticut,  by  the  Despatch  Oven  Company. 
• 

Euclid  Crane  &  Hoist  Company  and 
the  .A^rmington  Engineering  Company. 
Euclid,  Ohio,  have  approved  a  plan  of 
merger  whereby  the  manufacturing 
facilities  and  engineering  experience  of 
the  two  companies  are  combined  in  the 
Euclid  Crane  &  Hoist  Company,  the 
name  of  which  is  now  Euclid-.Arming- 
toii  Corporation. 

E.  D.  McFarland  Company  recently 
opened  a  sales  office  at  30  Church  Street. 
Xew  York,  under  Fred  E.  Wright. 


National  Safety  Code  Developed 
for  Elevators 


Anew  national  safety  code  for 
elevators,  dumbwaiters  and  escala¬ 
tors,  developed  under  the  technical 
direction  of  the  American  Society  of 
Mechanical  Engineers,  the  American 
In.stitute  of  Architects  and  the  U.  S. 
Bureau  of  Standards,  has  just  been  ap¬ 
proved  by  the  American  Standards  As¬ 
sociation. 

•Approval  of  the  revised  code  by  the 
standards  association  followed  nearly 
four  years  of  research  on  elevator  safety 
devices  at  the  United  States  Bureau  of 
.Standards  and  extensive  investigation 
by  a  technical  committee  composed  of 
38  representatives  of  architectural, 
engineering,  governmental,  and  other 
organizations.  Sullivan  W.  Jones, 
former  state  architect  of  New  York  and 
representative  of  the  American  In¬ 
stitute  of  Architects,  is  chairman  of  the 
committee,  and  John  A.  Dickinson 
research  fellow  of  the  Bureau  of  Stand¬ 
ards,  who  conducted  the  research  work 
at  the  bureau,  is  secretary. 

The  code  insists  upon  fireproof 
elevator  shaft  inclosures  and  fireproof 
housing  for  the  elevator  machinery  so 
that  elevator  evacuation  of  a  fire-swept 
skyscraper  will  be  possible  in  case  of 
emergency, 

.Although  the  framers  of  the  code 
found  that  present  safety  devices  would 
permit  safe  elevator  operation  at  any 
speed,  it  is  believed  that  the  limit  of 
speed  will  not  go  much  beyond  1,200  ft. 
per  minute  because  of  the  discomfort 
to  passengers  resulting  from  rapid 
change  in  air  pressures  in  ascent  or 
descent. 

Any  speed  above  700  ft.  per  minute 
requires  automatic  operation  with  auto¬ 
matic  floor  leveling  devices  because  of 
the  difficulty  of  stopping  more  rapidly 
moving  cars  at  floor  levels.  It  was 
also  found  that  at  speeds  of  over  800 
ft.  per  minute  an  operator  was  unable 


to  distinguish  floor  numbers  more  than 
4  ft.  high. 

The  code  also  includes  provisions  for 
the  safe  operation  of  freight  and  other 
types  of  elevators,  the  passenger- 
operated  lifts,  escalators  and  dumb¬ 
waiters. 

▼ 

Russia  Purchases 
More  Equipment 

Exports  of  electrical  equipment 
from  the  United  States  during  June  of 
this  year  amounted  to  $3,034,0^,  which 
is  a  gain  of  $25,889  over  the  same 
month  last  year.  This  increase  is  ac¬ 
counted  for  by  larger  purchases  made 
in  this  country  by  Russia,  shipments 
destined  for  that  country  being  valued 
at  $1,076,790  for  the  month.  The  bulk 
of  these  shipments  consisted  of  piower 
switches  and  circuit  breakers  over  10 
amp.,  accessories  and  parts  for  gen¬ 
erators,  portable  electric  tools,  indus¬ 
trial  electric  furnaces  and  ovens  and 
other  heating  devices,  accessories  and 
parts  for  motors,  1  to  200  hp.  stationary 
motors  and  double-current  and  motor- 
generators.  dynamotors,  synchronous 
and  other  converters. 

All  other  European  countries  reg¬ 
istered  small  decreases  in  imports  of 
electrical  equipment  from  the  United 
States. 

▼ 

New*  York  Metal  Prices 

.\u«.  12, 1931  Aug.  19,  1931 


Cents  per 

Cents  per 

Pound 

Pound 

Copper, electrolytic. . . . 

7i 

7i 

Lead,  Am.  S.  A  R.  price 

4.40 

4.40 

.Antimony . 

6.60 

6.  55@6.6( 

Nickel,  ingot . 

35 

35 

Zinc,  spot . 

4.20 

4.15 

Tin,  Straits . 

26 

25.60 

.Aluminum,  99  per  cent. 

23.30 

23.30 

T  ▼  T 

DELINQUENT  ELECTRICAL  ACCOUNTS 

(National  Electrical  Credit  Aw»")ciat-  >n> 

Number  of  Aeeountx  Reported 


•  —July -  Per  Cent  — Seven  Montha  -  Per  Cent 

Division  1930  1931  Inc.  or  Dec.  1930  1931  Inc.  or  Dec. 

NewYork .  250  221  —11.6  2,176  1,840  —15.4 

.Middle and  Southern  .Atlantic  .  126  110  — 12.7  1,190  876  —26.4 

New  England .  89  101  — 13.5  888  663  —25.3 

Central .  641  501  —21.8  5,372  4,166  —22  4 

Total  1,106  933  —15  6  9,626  7,545  —21.6 

Total  Amounts  Reported 

- July - .  Per  Cent  . - -Seven  Months - ,  Per  Cent 

Division  1930  1931  Inc.  or  Dec.  1930  1931  Inc.  or  De(^ 

NewYork .  $39,229  $32,776  —16.4  $375,595  $242,780  —35.4 

Middle  and  f^juthern  .Atlantic  20,594  9,264  — 55.2  185,868  111,684  — 40.0 

NewEngland  11,723  8,749  —25.2  131,543  59,537  -54.7 

Central .  69,616  47,832  —31.3  734,136  393,430  —47.8 

Total .  $141,162  $98,621  -30.1  $1,427,142  $797,431  -44.1 
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Market  Conditions 

Construction  is  decidedly  more  active  in  the  Eastern 
district  and  September  is  expected  to  bring  an  encouraging 
increase  in  volume  of  equipment  orders.  Government  orders 
have  supplemented  private  buying  in  a  large  way.  Small  appliance 
sales  throughout  New  England  show  an  encouraging  increase,  but 
central-station  supplies  are  spotty. 

- Increased  building  operations  on  the  Pacific  Coast  help 

to  make  up  for  lack  of  equipment  buying  in  other  directions.  Sub¬ 
stantial  industrial  buying  is  anticipated  for  September.  Government 
orders  have  greatly  exceeded  power  and  light  company  buying. 

T  ▼  T 


MIDDLE  WEST 

— \’ery  little,  if  any,  change  in 
general  business  conditions  is  ob¬ 
served  this  week  in  the  Middle 
ll’est  section.  Industrial  activity  re¬ 
mains  fairly  steady  zeith  production 
and  employment  figures  shozeing 
little  change. 

— Major  activities  are  maintaining 
their  positions,  although  not  zeith- 
out  difficulty.  Discouraging  reports 
and  rumors  of  further  zeage  reduc¬ 
tions  are  contributing  to  an  already 
uncertain  feeling. 

Some  encouragement  is  being  derived 
from  the  resumption  of  automotive 
production  Tn  several  plants  and  in  the 
anticipation  of  increased  production  in 
the  steel  industry  through  the  placing 
of  large  tonnages  of  steel,  now  in  the 
offing.  Although  mail  order  sales  in 
dollar  value  are  off  some  6  per  cent 
from  a  corresponding  periqd  last  year, 
tonnage  sales  are  actually  greater  than 
last  year. 

Cooler  weather  has  retarded  the  de¬ 
mand  for  summer  merchandise  and 
retail  sales  are  somewhat  spotty. 
While  carloadings  are  generally  lower, 
two  carriers  report  an  increase  in  the 
number  of  revenue  cars  handled  for  the 
first  half  of  the  month.  Railroad 
equipment  and  maintenance  purchasing 
is  still  unusually  quiet.  The  various 
utility  companies  are  keeping  pace  with 
general  conditions,  buying  for  immedi¬ 
ate  requirements.  Construction  sched¬ 
ules  arc  being  maintained,  although  the 
possibilities  of  increased  activity  are. 
at  the  present  moment,  remote. 

CONSTRl’CTION  PROJECTS 

Bond  Falls  Hydro-Electric  Company, 
Green  Bay,  Wis.,  Harry  .\.  Bond,  presi¬ 
dent,  recently  organized,  plans  hydro¬ 
electric  power  plant  on  Ontonagon 
River,  near  Ontonagon,  Mich.,  to  cost 
over  $300,000.  Chevrolet  Motor  Com¬ 
pany,  Detroit,  Mich.,  plans  mechanical 
school  for  shop  apprentices  to  cost  close 
to  $75,000.  Ford  Motor  Company,  Dear- 
Ixirn,  Mich.,  has  purchased  property  near 


Cleveland,  Ohio,  for  assembling  plant  to 
cost  over  $5,000,000,  project  to  include  a 
power  plant.  Indiana  State  Highway  Com¬ 
mission,  Indianapolis,  Ind.,  will  receive 
bids  until  August  26  for  sixteen  to  30 
air  compressors.  Cincinnati  'rimes-Star, 
Cincinnati,  Ohio,  has  plans  for  a  news¬ 
paper  printing  and  publishing  plant  to  cost 
over  $1,000,000.  Pella,  Iowa,  w’ill  receive 
bids  until  September  2  for  a  750-kw.  steam 
turbo-generator,  condenser  and  auxiliary 
equipment. 

❖ 


NEW  ENGLAND 

— Buying  of  electrical  supplies  in 
this  district  during  the  past  week 
zeas  confined  principally  to  small 
pozeer  apparatus  and  in  some  meas¬ 
ure  to  supplies  for  interior  lighting. 

— Small  motor  sales  were  re¬ 
ported  uneven,  with  one  manu¬ 
facturer  recording  little  change  in 
the  demand  and  another  reporting 
a  slight  pick  up  in  orders  during 
this  month.  Continued  demand  for 
special-purpose  motors,  particularly 
for  marine  service,  is  reported. 

Orders  for  control  equipment  re¬ 
ported  by  one  company  show  a  slight 
upward  trend  beginning  about  the  first 
of  August.  Another  manufacturer 
records  an  increase  in  buying  of  motor- 
generator  sets  and  small  converters,  the 
latter  for  radio  purposes.  Central- 
station  supplies  are  spotty.  One  manu¬ 
facturer  reported  placement  of  orders 
amounting  to  about  $4,000  for  switch 
and  control  for  a  large  project.  Indus¬ 
trial  electric  lighting  is  receiving  at¬ 
tention  and  a  number  of  interesting 
factory  and  shop  projects  in  this  field 
are  about  to  be  closed.  New  construc¬ 
tion  wiring  needs  are  in  good  volume 
and  include  special  lighting  units  in 
schools  and  institutions  which  will  cost 
over  $500,000  for  eastern  Massachu¬ 
setts.  Encouraging  and  of  marked  in¬ 
terest  is  the  merchandising  growth 
recorded  in  Maine.  One  utility  re¬ 


ports  sales  of  appliances  during  the 
past  week  amounting  to  about  16  per 
cent  over  last  year’s. 

CONSTRUCTION  PROJECTS 

Massachusetts  National  Guard  .^ir 
Corps,  Boston,  Mass.,  will  soon  ask  bids 
for  a  hangar  and  shops  at  Boston  mu¬ 
nicipal  airport  to  cost  about  $250,000. 
Salem  Evening  News,  Salem,  Mass.,  has 
filed  plans  for  a  printing  and  publishing 
plant  to  cost  over  $90,000.  Berger 
Brothers  Company,  New  Haven,  Conn., 
will  build  multi-story  addition  to  surgi¬ 
cal  apparatus  plant  to  cost  close  to 
$100,000. 

❖ 

PACIFIC  COAST 

— Retail  trade  volu.me  is  beginning 
to  equal  last  year's  figures  zehen 
proper  allozvance  is  made  for  lozver 
priees.  Some  big  building  jobs, 
such  as  the  $8,000,000  Los  Angeles 
federal  building  and  the  San  Fran- 
ciseo  IVar  Memorial  and  Golden 
Gate  Bridge,  zeill  help  equalize 
conditions  as  compared  with  last 
year. 

— Public  and  government  struc¬ 
tures  and  small  residences  com¬ 
prise  the  bulk  of  building,  zeitli  a 
marked  increase  in  $250,000  apart¬ 
ment  house  jobs,  five  of  the  latter 
class  being  reported  in  one  week 
in  the  Bay  area. 

Much  industrial  buying  is  predicted 
for  September,  but  dealers  and  con¬ 
tractors  in  areas  affected  by  fruit  and 
canning  operations  report  a  disappoint¬ 
ing  season  with  overstock  carryovers. 
The  outstanding  contract  of  the  week- 
covers  a  war  memorial  and  opera  house 
in  San  Francisco,  totaling  about  $280,- 
000,  with  auto-call  system  of  $27,000 
additional.  Another  recent  interesting 
contract  covered  a  $142,500  electrical 
award  for  the  Bay  bridge.  Hospital 
work  is  prominent.  Other  government 
ordering  covers  federal  buildings  for 
Long  Beach  and  Glendale  averaging 
$550,000  each,  a  $200,000  barracks  ad¬ 
dition  for  Mare  Island  and  a  projected 
installation  of  lighting  equipment,  ac¬ 
tuated  by  a  120-hp.  Diesel  engine  and 
90-kva.  generator  for  lighting  Carlsbad 
caverns  in  New  Mexico.  Several  thou¬ 
sand  dollars’  worth  of  reflectors,  flood¬ 
lights  and  wiring  supplies  have  been 
bought  through  San  Francisco  head¬ 
quarters  this  year  for  various  national 
parks  as  far  east  as  the  Rockies. 
Government  work  markedly  predomi¬ 
nates  and  power  company  buying  is 
very  light. 

Industrial  buying  of  motors  and  ap¬ 
paratus  in  Seattle  and  the  Puget  Sound 
district  shows  no  improvement  over  the 
past  few  weeks,  with  every  indication 
of  continuance  of  this  condition  until 
well  into  the  fall  months.  Lumber  mill 
buying  is  negligible,  although  a  sliglit 
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increase  in  production  is  noted  and 
more  optimism  is  being  shown  by 
larger  operators.  Sales  reported  last 
week  included  four  motor-generator 
sets  for  elevator  installations  in  an 
office  building  in  Portland  involving 
between  $70,000  and  $80,000  and  50 
motors,  ranging  from  100  hp.  down,  the 
majority  25  hp.  and  under,  to  miscel¬ 
laneous  sources ;  lighting  panels  and 
switchboards  for  the  Seattle  federal 
Imilding,  also  for  the  marine  hospital, 
each  installation  costing  between  $7,000 
and  $8,000 ;  approximately  $3,000  wortli 
of  miscellaneous  switchgear  to  central 
stations  in  Seattle,  Tacoma  and  Port¬ 
land  :  25  distribution  transformers  from 
15  kva.  down  to  a  Seattle  central  sta¬ 
tion;  ten  motors  from  15  hp.  down  to 
irrigation  districts  in  eastern  Wash¬ 
ington  and  30  motors  from  100  hp. 
down  to  miscellaneous  sources. 

rONSTRUCTIOX  PROJECTS 
Pacific  Gas  &  Electric  Company,  San 
Francisco.  Calif.,  has  filed  plans  for  a 
power  substation  to  cost  about  $80,000. 
Overland  Terminal  Warehouse  Com¬ 
pany,  Los  Angeles,  Calif.,  has  plans  for 
a  terminal  warehouse  to  cost  $835,000. 
Bureau  of  Yards  and  Docks,  Navy  De- 
l)artment,  Washington,  D.  C.,  will  re¬ 
ceive  bids  until  September  23  for  hangar 
at  new  airport  at  Sunnyvale,  Calif.,  to 
cost  close  to  $1,000,000.  Santa  Barbara 
State  Teachers  College,  Santa  Barbara, 
Calif.,  will  take  bids  for  a  three-story 
science  building  to  cost  more  than  $200,- 
000.  Puget  Sound  Power  &  Light  Com¬ 
pany.  Seattle,  Wash.,  plans  extensions 
in  transmission  and  distributing  lines  at 
Index,  Wash.,  and  vicinity  to  cost  close 
to  $40,000. 

❖ 

SOUTHEAST 

— Cextr.al-station  purchases  con- 
tiniic  on  a  hand-to-mouth  basis  in 
lair  volume  with  industrial  activi- 
itics  quiet,  though  inquiries  seem 
to  be  looking  up  somewhat.  Ap¬ 
pliance  sales  are  holding  up  well. 

The  largest  order  reported  last  week 
was  for  street-lighting  e(|uipment  ap¬ 
proximating  $20,000  to  $25,000  for  a 
l.ouisiana  town.  A  jxnver  company  on 
tlie  west  coast  of  Florida  ordered 
$15,000  worth  of  voltage  regulators 
and  a  Georgia  company  ordered 
bb.OOO  lb.  of  bare  and  weatherproof 
copper  wire  and  $3,100  worth  of 
galvanized  conduit.  A  power  company 
in  Tennessee  purchased  power  trans¬ 
formers  amounting  to  $5,500,  while  a 
Tieorgia  company  ordered  power  and 
distribution  transformers  aggregating 
$4,700.  Another  central-station  order 
was  for  $4,450  worth  of  time  switches. 
T  he  city  of  Jack.sonville  has  asked  bids 
nn  varnished-cambric  and  lead  cable 
which  will  approximate  $12,000. 

COX.STRUCTION  PROJECTS 
^  irginia-Carolina  Chemical  Company, 
Richmond.  \'a.,  has  plans  for  a  fertilizer 
plant  at  East  St.  Louis,  Ill.,  to  cost  over 


$100,000.  Portsmouth,  -Va.,  plans  electri¬ 
fication  of  municipal  pumping  plant  for 
water  system  to  cost  $50,000.  Bowling 
Green  Refining  Company,  Bowling  Green. 
Ky.,  has  approved  plans  for  an  oil  refining 
plant  to  cost  over  $160,000.  Rex  Lumber 
Company,  Graceville,  Fla.,  contemplates 
improvements  in  planing  mill  and  plant  to 
cost  about  $100,000. 

❖ 

EASTERN 

— Taking  contract  awards  as  a 
basis  for  activity  in  the  electrical 
equipment  market,  the  month  of 
August  is  developing  rather  unex¬ 
pected  proportions  in  the  Eastern 
district  and  the  turn  of  September, 
just  ahead,  is  being  viewed  with 
more  optimism  than  evidenced  for 
some  time  past.  Government  ac¬ 
count  is  giving  impetus  to  the  situa¬ 
tion  until  the  expanding  volume  of 
construction  throughout  the  country 
to  moz'c  forward  during  the  next 
few  months. 

— While  buying  is  still  limited 
among  central  stations  and  indus¬ 
trials,  there  is  more  inclination  to 
place  commitments  than  for  several 
weeks  past,  probably  inspired  by  the 
fact  that  present  attractive  levels 
for  equipment  should  be  taken 
advantage  of.  Floodlighting  ap¬ 
paratus  is  merving  under  a  better 
demand. 

Seven  manufacturers  entered  bids  for 
a  turbo-generator  unit  for  the  Ports¬ 
mouth,  N.  H.,  navy  yard,  a  low  figure 
of  $22,810  being  tendered  by  the  Moore 
Steam  Turbine  Corporation;  the  prices 
ranged  from  that  level  to  $32,400.  A 
New  York  manufacturer  has  secured  an 
order  from  a  metropolitan  pow'er  com¬ 
pany  for  transformers  and  switchgear 
totaling  $30,000.  Allis-Chalmers  Manu¬ 
facturing  Company  has  contracted  with 
the  New  York  Edison  Company  for 
equipment  for  a  new  power  substation 
at  Yonkers.  N.  Y.,  approximating 
$110,000;  the  station  will  be  used  in 
connection  with  power  interchange 
agreement  with  the  Niagara-Hudson 
Power  Corporation,  and  New  York 
Edison  Company  is  now  securing  a 
right-of-way  in  Westchester  County  for 
a  steel  tower  transmission  line  for  con¬ 
nection  with  the  Niagara  system  at  a 
point  south  of  Poughkeepsie.  Blaw- 
Kno.x  Company,  Pittsburgh,  Pa.,  has 
taken  an  order  for  a  quantity  of  steel 
transmission  towers  for  a  power  line 
from  Peoria,  Ill.,  to  Chicago,  two  West¬ 
ern  fabricators  sharing  in  the  total 
contract. 

In  connection  with  electrification 
work.  Long  Island  Railroad  Company 
has  placed  an  order  with  Allis-Chalmers 
Manufacturing  Company  for  equipment 
to  an  amount  of  $350,000.  Westing- 
house  Electric  &  Manufacturing  Com¬ 


pany  is  the  successful  bidder  for  motors, 
controls  and  auxiliary  equipment  for 
two  motor  flat  cars  for  the  municipal 
subway  system.  New  York,  the  units  to 
be  constructed  by  the  Magor  Car  Com¬ 
pany.  Another  industrial  award  is  that 
of  the  Cerro  de  Pasco  Copper  Company, 
New  York,  to  Westinghouse  Electric 
&  Manufacturing  Company  for  com¬ 
plete  electric  hoisting  equipment  for 
2.200-ft.  vertical  shaft  at  its  copper 
properties  in  South  America,  with  lift¬ 
ing  speed  of  1,800  ft.  per  minute,  in¬ 
cluding  L300-hp.  motor,  controls  and 
accessories. 

CONSTRUCTION  PROJECTS 

Signal  Supply  Officer,  Signal  Corps, 
.\rmy  Base.  Brooklyn.  N.  Y.,  will  receive 
bids  until  August  28  for  quantity  of  wire, 
cable  rings,  etc.  (Circular  9)  ;  also,  until 
September  2  for  58,220  ft.  telephone  cable, 
quantity  of  other  cable,  48  reels,  etc.  (Cir¬ 
cular  10).  Petroleum  Chemical  Corpora¬ 
tion,  New  York,  N.  Y.,  contemplates  plant 
to  cost  over  $250,000.  Board  of  Education. 
Newark,  N.  J.,  will  receive  bids  until 
August  27  for  generators,  electric  motors 
and  other  equipment.  Pressed  Steel  Car 
Company,  Pittsburgh,  Pa.,  has  approved 
plans  for  plant  at  Pittsburgh,  Pa.,  to  cost 
over  $750,(X)0.  State  Water  Power  and 
Resource  Board,  Harrisburg,  Pa.,  will  re¬ 
ceive  bids  until  September  1  for  construc¬ 
tion  of  dam  at  Pymatuning,  near  James¬ 
town,  Pa.,  to  cost  over  $1,(X)0,0(X).  (General 
Purchasing  Officer,  Panama  Canal,  Wash¬ 
ington,  D.  C.,  will  receive  bids  until  Sep¬ 
tember  3  for  insulated  cable,  cable  ter¬ 
minals,  conduit,  etc.  (Schedule  2678). 
Bureau  of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C.,  will 
receive  bids  until  September  1  for  two 
electric  motors  for  Mare  Island  navy 
yard  (Schedule  6325). 

❖ 

SOUTHWEST 

— There  appears  to  have  been  no 
definite  change  in  conditions,  ac¬ 
cording  to  the  reports  of  manufac¬ 
turers.  A  lot  of  small  orders  and 
very  few  jobs  of  contract  sice  are 
in  sight.  The  reaction  seems  to 
show  a  little  more  optimism  than 
at  any  time  during  the  pa.<!t  month. 

Contracts  closed  in  the  past  week 
include  a  switchboard  for  the  Missouri 
University  power  house  to  cost  $4..5()0; 
eleven  motors,  40  hp.  each,  with  control 
for  large  grain  elevator.  $8,500,  and 
two  engine-driven  generators  for  a 
contractor's  plant,  $2,500. 

CON.STRUCTION  PROJECTS 

Loose-Wiles  Biscuit  Company,  Kan¬ 
sas  City,  Mo.,  has  purchased  tract  of 
land  at  Los  Angeles,  Calif.,  and  will  have 
plans  drawn  for  branch  plant  to  cost 
about  $1,000,000.  State  Board  of  Affairs, 
Oklahoma  City,  Okla.,  plans  industrial 
buildings  at  state  institute  at  Taft,  Okla.. 
to  cost  $125,000.  Texas  Empire  Pipe 
Line  Company,  Houston,  Tex.,  plans 
five  electric-operated  pumping  plants  to 
cost  over  $400,000,  in  connection  with 
pipe-line  project. 
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New  Equipment  Available 


Metal-Clad  Switchgear 
for  Station  Auxiliaries 

Metal-clad  switching  equii’MENT  de¬ 
signed  for  controlling  station  auxiliaries, 
such  as  pumps,  fans  and  other  motor- 
driven  equipment,  has  been  announced 
bV  the  Delta-Star  Electric  Company. 
Chicago.  'Fhere  are  two  solenoid- 
operated  circuit  breakers  which  are  also 
provided  with  hand  control.  The  cur- 


watchmakers  to  discard  the  split-rim 
bimetallic  balance  wheel  originally  in¬ 
troduced  165  years  ago  to  overcome  the 
temperature  errors  of  the  steel  hair¬ 
spring  and  in  its  place  to  use  a  solid 
rim,  non-magnetic  balance  wheel. 

The  damaging  effects  of  magnetism 
on  high-grade  watches  are  well  known 
to  electrical  engineers,  hence  the  im¬ 
portance  of  this  discovery  and  develop¬ 
ment. 

T 


rent  transformers  for  use  with  in¬ 
struments  and  relays  are  located  in  a 
compartment  in  turn  provided  with  ter¬ 
minators  for  protection  of  the  incoming 
and  outgoing  cables.  The  unit  is  com¬ 
plete  with  control  relays  for  the  closing 
coils,  with  auxiliary  switches,  indicating 
lamps,  trip  coils,  circuits  and  electrical 
interlocks.  Breakers  can  be  also  pro¬ 
vided  with  complete  electrical  or  me¬ 
chanical  interlocks  as  desired. 

T 

Reduces  Magnetic  Effect 
on  Watch  Movements 

Watch  movements  of  the  railroad 
grade  which  are  only  slightly  affected 
by  magnetism,  even  if  the  steel  parts  of 
the  watch  have  been  permanently  mag¬ 
netized  in  a  magnetic  field  of  3,600 
lines  per  square  inch,  have  been  used 
recently  by  the  Hamilton  Watch  Com¬ 
pany  and  the  Illinois  Watch  Company. 
The  success  of  this  development  has 
been  largely  due  to  the  use  of  an  “Elin- 
var”  hairspring  in  place  of  the  carbon 
steel  hairspring.  “Elinvar”  is  a  nickel 
alloy  steel  developed  by  Dr.  C.  E.  Guil¬ 
laume,  Director  of  the  International  Bu¬ 
reau  of  Weights  and  Measurements.  In 
this  alloy  elasticity  is  unaffected  by 
changes  in  temperature;  this  allows 


A  NEW  TYPE  OF  FLOODLIGHT  designed 

for  the  illumination  of  aprons  in  front 
of  hangars,  approaches  to  buildings  and 
the  interiors  and  exteriors  of  hangars 
has  been  announced  by  the  General 
Electric  Company.  A  Fresnel  lens  and 
a  5-in.  silvered-glass  spherical  mirror 
distribute  the  light  smoothly  and  effi¬ 
ciently  throughout  approximately  180 
deg.  in  the  horizontal  plane,  with  a 
vertical  divergence  of  about  18  deg. 
The  floodlight  is  equipped  with  an 
adjustable  mogul  screw-base  lamp 
socket  for  centering  the  filament  with 
respect  to  the  focal  point  of  the  mirror 
and  lens.  The  floodlight  will  accom¬ 
modate  either  a  1,000-watt,  115-volt, 
T-20  airway  beacon  lamp  with  a  light 
center  length  of  4^  in.,  or  a  500-watt, 
115-\'olt,  G-40  lamp  with  a  light  center 
of  4^  in. 

T 

Self-Contained,  Accessible 
Automatic  Oscillograph 

A  NEW  TYPE  OF  OSCILLOGRAPH  for 
recording  automatically  all  fluctuations 
on  power  systems  has  been  introduced 
by  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company.  This  type  “PA” 
automatic  power  oscillograph  is  more 
accessible,  more  flexible  and  easier  to 
adjust  than  the  power  Osiso  and 
operates  within  ^  to  1  cycle  of  a  60-cycle 
wave  after  the  appearance  of  a  fault. 

Although  designed  primarily  for 
recording  automatically  all  chance  dis¬ 
turbances  on  power  systems,  the  “PA” 
oscillograph  is  adapted  as  well  to  staged 
tests  of  all  kinds.  Any  mechanical 
quantity  translatable  into  an  electrical 
one  may  be  recorded.  It  is  often  used 
in  testing  laboratories  to  determine 
wave  characteristics. 

Some  of  the  features  are :  Greater 
operating  speed  with  the  magnetic 
clutch  and  shutter,  recording  starts 
within  1/120  to  1/60  of  a  second,  which 
is  a  new  speed  for  this  type  of  ap¬ 
paratus  :  gear  drive  from  an  integral 
motor,  low  cost,  utility,  simplicity  and 
compact  daylight  loading  film  holder. 


Low  Melting  Point 
Brazing  Alloy 

A  NEW  BRAZING  ALLOY  which  is  Called 
"Sil-Eos,”  containing  a  small  percentage 
of  silver  and  described  as  flowing  freely 
at  1,300  deg.  F.,  is  announced  by  Handy 
&  Harman,  57  William  Street,  New 
York. 

“Sil-Fos,”  it  is  claimed,  promises  to 
be  worthy  of  consideration  where 
higher  melting  point  base  metal  brazing 
or  welding  alloys  cannot  be  used  with¬ 
out  danger  of  weakening,  distorting  or 
destroying  the  parts  adjacent  to  the 
joints  when  it  is  remembered  that  the 
commercial  silver  solders  containing  50 
per  cent  silver  or  less  require  1,400  to 
1,600  deg.  F.  to  melt  the  base  metal 
brazing  alloys  from  16  to  2,100  deg.  F. 

T 

Rad  io  Amplifier 
as  Oil  Tester 

An  oil-testing  device  in  the  form  of 
a  four-stage  high  gain  radio  amplifier, 
mounted  in  a  portable  steel  cabinet  and 
equipped  with  meters  and  standard  oil 
test  cup,  has  been  announced  by  Fer¬ 
ranti.  Inc.  The  oil  to  be  tested  is 
placed  in  the  cup,  which  has  a  gap  hav¬ 
ing  disks  1  in.  in  diameter  and  set  ^ 
in.  apart. 

The  chief  advantages  of  this  oil  tester, 
it  is  claimed,  lie  in  the  fact  that  it  may 
be  easily  carried  about  from  place  to 
place  and  that  instead  of  using  a  danger¬ 
ously  high  voltage  for  test  purposes  the 
ordinary  115-volt  electric  light  supply 
is  used.  This  eliminates  a  great  deal 
of  the  danger  attached  to  the  everyday 
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procedure  of  oil  testing.  The  complete 
equipment  assembled  has  a  total  weight 
of  90  lb.  complete  with  tubes  and  bat¬ 
teries.  The  dimensions  are  131x12^x20 
in.  and  the  cabinet  is  equipped  with  a 
padlock  to  lock  the  whole  equipment. 
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